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AQUATIC HARMONIES. 



Inspire me, gmthNm^^, «jm> MSfttm mInAv 
iroiies Qfi'A^ m& I ^Comrn tto my aid> yp Nemd$, 
who «diaie theiaia irapeurs to heaiveii^ Bxid tetm/fe 
Ijbm lit the lasins of ti)|e sea ! Xanni^faDmiMiy^ttr 
faankjB. Hour oflten hiore I ^aqsed thi^ liTs^kmgdffy^ 
on, yimr isolitaiy ^ires, f^mpUinbig only to you 
mi to Jiicaven of tbt unjurt trasttneot of myfdr , 
buTweretlMnss 1 Your sighff appeafod t«^ te«ckp oiy 
complaints. Qftan seated at the £bot o£ a rock ^e 
l waited ta contem|4«te jf«nir atonni^ aa imaga^oC 
the storms which I txperieneed in Mbs^ My flfes^ 
moistened with tears^ followed in your horizon a 
distant sail which wafted an ill-starred friend to 
other regions. I have gone in a variety of cli- 
mates across your liquid plains^ in quest of that 
happiness which I have found as inconstant as 
your waves. Fortune, wherever I have gone, has 
proved as deceitful as men; but Nature every 
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where beneficent and unchanged. It was the 
powerful agency of water that levelled the earth, 
that excMQtti the yaJKes, aod that rounded the 
hills ; it was on your verdant shores^ in the bosom 
of your azure waves, and in the midst of that 
night which till then had been perpetual, that 
Venus came forth, bathed in your transparei)t 
waters, and resplendent with the beam of the 
morning. C!omc' fcM*th smd if pimate me with those 
beams, brilliant orb of day ! light, warmth, co- 
lour, shape, motion, and all the harmonieSv of 
life, are produced under thy shining raya. Now 
that my short^iived course is on the dedipe, en- 
lighten the evening of my days with an iUusmna- 
tion from thy perpetual splendour. .Draw nic 
from this worid of clay towarda the Divinity^ of 
whom thou aifordest the most; a^JIp^g i^ii^e. 
Inspired by thee and. by the ^uty ^f tfaet vanaiis 
objects of tiature, may my words appear instruct* 
ive in the eye of the learned, and affecting to .the 
heart of the hombler part of mankind ! 
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HARl^ONIES OF NATURES* 



Aquatic Harmonics of Air^ 

It is altogether to tKe vapours of water that the 
atmosphere is indebted for the rich colours, and 
for the splendid appearance of the clouds, which 
form the beauty of the sky. If these vapours 
had no^ existence, the sun would appear to us 
considierably smaller in the niidst of a dark blue 
sky, and would appear to us exactly as to a spec- 
tator on ffie top cif a lofty mountain. Nothing can 
be' more monotonous than ia isky without clouds. 

It is ^ the aquatic vapouriS of* the air, which 
decompose the solar rays, 'that the morning Is 
indebted for the magnificence of iis colouring. 
That cdlouring fir^ appeani on the* horizon iii 
the vrbtfe whidFi indicates pure light, and has 
received* in^^FrenCh the name of aube^ from the 
Latin alba. The white, as H rises above the ho- 
rizon, becomes decomposed ' into di0erent shades 
of yellow, which gradually assume the appear- 
ance of gold yellow, the general colour of the 
solar rays in our atmosphere. ' This gold yellow; 
lieightened by a vermilion tinge, forms the Co- 
lour of the dawn^ and rises subsequently through 
different tints of red to csftmine in the zenith ; 
whence descending, by shades of purple and vio- 
let, it becomes blue* toward* sun set, and iinally 
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changes from blue to blacky when the night has 
thrown her shade completely around. These five 
primitive coiotirs^ and their prmcipal shades, ap- 
pear to be shared among the principal powers in 
nature; white belonging to the au% blue to air 
and water ; yellow to the earth ; green to vege* 
tables ; red to the blood of animals ; amd ooloun 
of all kinds to man, from the white, of mortberji 
nations to the black of the inhahitwte of ^bf 
torrid zone. It is equally remarkable that those 
primitive colours have been adopted by ^Itfiereat 
nations in a, geogra|diic^ order^ which strikes me 
as bearing some connexion with the atmospberi* 
cal onder just mentioned. Thus the Chinen^ si- 
4u^ted in the east, give a preference to the yellow 
of the morqijag; the Africa w, the inhabitants of 
the south, to the red ; while tbe «M)tioiis of 'the 
west of £uBppe lu-e dis|>o^ed to prqfer the bhie. 
Tbe iohabitants of Thibet are understood to hw^ 
jSL predilection fi>r orange; the Russiws ior gneM; 
the Italians for violet; at least theae are tibe im* 
periaU royal^ and distroctive col^iJW of these 
nations. White and J^lack, by their marked cokk 
trast^ are. the colours^of mourning among dj^ri^t 
parts of mankind ; -the wl^ite among dark <:o}oui^ 
nations, and the biack among 4;ho3e that are &ir. 
— In the sky, as in tho human countej^mc^, all 
jtlie primitive colours are found to har^moni^se; 
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rain exhibits them adsMabled in the beauteoat 
mabow^ s^ if the fall ^ c few^ drupe <tf water 
were sc^eiefat for theW fonnatioB, 

If the avpiatic rapeurs dispersed tbroiigfaoiit 
the air decompese thp sohr rays into an iaflnity^ 
dr cdoiirs, ittid describe even a segment of hk 
circamference when tb^ come down in the shape 
<lf riaifii^ tbej- are found to rapfesent sometiines 
th^ stm hknseUF entire^ and in eoohplete sf^endouf , 
when they are in the form of a elond ; I mean 
when ih^ assnoie the ima^ cidkd paiiieMon or 
mock sunr Appeamnces of this description are 
cMdAbn only ion frozen seas, whcie th^ conduee 
gretftly td ^ceolen^ the meltinj^ of die pokor kse 
in Mmwer^ §» Natnr^y we find, has made no^ 
thing in viin. iMattonis^ wiso vieited i^itxbeiy 
^en, and iMd dbserved them freqneotlytn sneh 
ritua^HlS) tfsya that they are of dazisUng faail^ 
Mimcy, and harVe^BKire beat than the son faimself. 
Jki Itlis ^liere ia mitimgrifliprobflible, $inee they 
diltooe bis ra3^ im a Jai^e diameter, «id operate 
in the ttianner of & bmming mirror* 

ParbeKar^te iis a maaiGer confined to the frozen 
zoMS, being seldom obsciired in the temperate, 
and Mter in aitber of the two torrid xonoB* The 
reas<m isiay^ be easily oonceivedt the pai^eiia^ 
whidi tieit tbd ice of the polar oeeans in the norrti 
and sonth^ woidd kimdAe a deatrsctivt fleme were 
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V 

they permitted to display their power on the 
forests of the torrid zone. No doubt, therefore^ 
as to the sufficiency of the cause : but it is less 
easy to discover by what means it happens l^at 
they are not formed in the clouds of the torrid 
zone, since the number of the latter is great, 
and indeed the major part of the clouds which fill 
the atmosphere take their rise in that central ps^t 
.6f the globe, whence they are propelled ^all the 
way to the poles. 

I cannot help thinking, however, that it is not 
altogether impracticable to account for this dif- 
ference of effect* In our summers the clouds, 
expanded by heat, extend horizontally through- 
out a dilated atmosphere; while in the icy seas, 
as with us in winter, the clouds, compressed with 
>cold, rise perpendicularly and obliquely into a 
condensed atmosphere. The consequence is that 
the horizontal clouds of warm countries and 
seasons give little solar reflection, and a great 
deal of shade ; while the perpendicular or oblique 
clouds of icy regions or seasons ea6t\ tittle- shade 
on the earth, and a great deal of solar reflec- 
tion. 

These difierences in the degree of refleeti&n 
are perceptible in our climates, not wdy in the 
course of the year, but even in that of the day. 
When the stun is, in the mornings at the horizon, 
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he spreads his light od ihe clouds, and gives rise 
o the rich colouring of the dawn. At noojti he 
enlightens them fnun above, .at which tim^ the 
clouds are without colour, and cast a great deal 
of shade; but when he is, goipg down in the 
west his splendour is still brighter than in the 
morning, in consequence of his having raised a 
number of vapours during the day» 

It follows that parhelia, like rainbows, are 
formed only when the sun is little elevated above 
the hwizon. .This being the case, the clouds of 
the icy seas are fortned in summer out of the 
%^r which rise perpendicularly, and with little 
expansion, from that part of the ice which is 
melted* They reflect in their cavities the rays 
and even, the disk of the sun in Uie same way as 
the ice from ' which they proceed, and which is 
tlien; of a dazzling splendom** They throw out 
such a heat in 4hie ^Unos^phere, that Martens 
dedaresthey melted .the tar in his ship by the 
power of their reflection. Those perpendicular 
and .obliqKi€^c}ou4s, not unlike in shape to ranges 
of lofty miiuntains,, descend .in .the month of 
March from the northern pole into our atmo* 
^)eie#. They,. conduce, by ,their reverbera- 
tion .to the 8trQ]|;es o{ the ^un (coups dc 
sMlJi so :freqwent; ip, that nionth, by aug- 
mentittg tl» f^mi^t <jf .hi* . rays on the earth 
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stiffened by -the ^Id ^ winter* iki *ht i^thtr 
titHi4^ the doudft brought to ui by «lte soniii 
wiiid At>m the torrid Ecm^ ere ^k| mdely 
intended in 4h^ &ky, tnd east a gr<^t i^httde lilCMig^ 
the eftfth. KaiSure has given to ih6 douds o^ did 
i^nfm and «old t&Ms th€ aaiM ahape and ar» 
rang^wertt afr to the lea?«a pf their « Veg6tabtea^ 
which in the <Ht^ ard hori^dtaU titt<) serve a^i 
pai^asols^ while iti tha ^ther th<^y «m p^rj^n- 
dicular attd Operate aa refltetom. Thisi ea I 
hftvi already nienti<>n«d» is the treason why the^ 
paitn tree of Alriea apraade forth ita boughs^ 
while the fir Of- Hnssia t^m its bmndi^t in a 

pyramidal form. 

Not only do the oloadsi when condensed by 
dold^ and when perpendicular or dbilique with 
referente to the horiEOn^ send forth a reflection 
atid sotnetim.es^ an image of the aim ; but it is 
very possible tbat^ when in ahOoriMntal position^ 
they may exhibit to os the 4wage of terrefitrial 
objects. The ttiountains^ the fofeats^ and ilie 
atmies^ whioh are said to be ooOMiottally seen in 
the dloUdSi are consequently more of real pictiirea 
than we are apt to inpaginet- 

J can bring sdoie curious faets to die support 
c4^this apparent paradox. Some time after I had 
published the ^'Studies ^ Natiure/' a person 
came to tell me that he had discovered the seeret 
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of aimoahcifif the approach of ihipis when at « 
djstmoe 6f sixty Of cnghty leagues from port. 
He hadj be ftHtsred me, exemptffi^ tbcsf tiling 
rapeitediy in the Itte of France, in the prMeiiM 
of several witMSsei, who bad tigaeA bis ihemo^ 
rial, and he was desirous of getting it pfeiieAt^ 
to the Minister of Marine, that his plan might 
be ad(^d in Franco. Ho applied^ to mo tfn 
affix explanatory notes to his memorial, sup^ 
posing that, from my having gono9as engineer to 
the Isle of Franco, I mmst have heard his dis*' 
e0irery tnefttiooed^ and could not fail to be 
aimre of its practicability in consequence of my 
attention 10 liie study of nature. He imagined 
that my mccess as an author, partial as it had 
ihea bean, must give any representation from 
me a great deal of ivoight at a public office. I 
relied that, when at the Isle of France, I had 
heard it said that tropic birds announced the 
approach of ships from Bkirope by preceding 
them a great way, and by settling on the island 
bcibre the ships feaohed the coast ; but that I 
was entirely a stranger to the observations wbicH 
he had made personally. I added that I was ^ 
retirMi student, unknown to public boards, and 
that, iKioreo^er, he had no need of any assistance 
to reduce his discovery to practice, since a 
mene trial, and the evidence of respectable wit- 

2 
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point of the compfts^ intd tlie tudutrtftiM. But how^ 
great was his rarpri^ o^ fiftdin^, at the dlsttinc^ 
of sevefi teagties fmm the spot^ the tbmi of vHrich 
he had ^n the #efle«tion in the sky, and <if 
whieh he bad a sketch in his portfolio. 

The reflection of a town in Ihe sky is howi^et* 
by flo nieans more ettraordinaty than the pheno- 
menon known by the nam^ of Fee Mor^ne in 
the Straits. of Sicify. All tr^yellers who have 
visited this part of the island speak of it with 
admiration. Brydbne makes the follbwing obser*^ 
vations on it in the fourth letter of his ToiJr. 

*' It has often been remal-ked, both by the an- 
cients and moderns, that in the he^t of summer, 
after the sea and air have beet) mt^ih agit^ited by 
the Winds, and a perfeM calm succeeds, there ap- 
pears, About the time of dawn, in thM part of the 
heavens oVer l^e Straits^ a great variety of singular 
forms, some at rest and some moving about with 
great velocity. These forms, in propolrtion a^ the 
light increases, i^eem to become more aerial, titt at 
last, som^ time before sun-rise, they eiitii^ely dis- 
•appear. 

" ITie Sicilians represent this as the most beatf- 
tiful sight in nature ;' Leanti, one of their latent 
and best writers, came here on purpose to see it: 
He says, the heavens appeared crowded with a 
y^riely o£ objects : he mentions palaces, wood^. 



gardmh &6« bi^de^ ike (iffive» of m^n, and 

(b^ilR. .No (|m¥t tto ima|batiim must be greatly 
fd4ing io formkiig. %}m atrial pr^ioQ ; but as lo 
many ^^ ^^^ atttiicrs^ both apcimt mdmo^m, 
Sigj^Q ill tbe,&ct^ aud give ao account of it fiom 
their own observation^ tbei^ oertaiply iuu^t be 
some foundation for the story* Tb^e ifi OM 
Giardini, a Jesuit, who has lately written a trea- 
^iee of this pb^npm^inoD, buit I have not been able 
tp find it: Tb« celebrated Messinese GaUo haf 
lifcewiak pablitbfs^d something on this singular syhr 
jeat^ if I qan procure either* of them in the island^ 
yoii shall have a nH>re perfisict acccuint of ijt. Thp 
common people^ according to custom^ give the 
whole merit to the devil.; andindead it is by much 
the shortest and easiest way of acoounting for it. 
T^se who pret^d to be. pbilascf>hef^ and re- 
fi}^ b<m this boQcpr^ are greatly puzzkd what 
to m^^e of it* They think it «may he owing to 
fpme iwcoinmon refraction or reflection of the 
r^y s. froin the water of. the Straits i which, as 
it is 4t Hbaft time oarried about in a variety of 
^ddiaa and yoctexe^ murtixmsequeBtly^.say they^ 
jpa^e A tariefy of appearances on any medium 
whfffie itf U reflect^* Tbs% I thi^k, is {M&bsense; 
^jat, least,, very near it; and till they can say 
ln«re;to the.>puip9sej| J think they^bad miidb better 
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have leffc it in the hands of the old ^ntlettian. I 
suspect it is something in the nature of our AKfx>m 
BoreaKs, and, like many of the great {^enomenil 
of Nature, depends upon elei^rical (Causes ; which 
in future ages, I have little doubt/ will be found 
to be as powerful an agent in regulating the uni-^ 
verse, as gravity is in this age, or as the subtile 
fluid was in the^ last. 

"The electrical fluid, in this country of vol- 
(canoes, is probably produced in a much greater 
quantity than in any other. Thfe air strongly im- 
pregnated with this matter, and confined betwixt 
two ridjges of mountains ; at the same time ex- 
ceedingly imitated from below by the viotericte of 
the current, and the impetuous whirling of the 
waters ; may it not be supposed to produce a 
variety of appearances ? " 

It is vexatious that Mr. Brydone should not 
ttve personally observed these extraordinary 
efiects during his stay at Messina. As an 
Englishman, he is entitled to much credit 'fbr 
venturing to dissent from the Ituthortty of bis 
countryman, Newton, .and for attributing to 
electricity several phenomena evidently dep€^ent 
on it, such as the Aurora Borc^aUs Jiii4 thelo^ 
tails of ^comets, both ascribed by Jthe Newtonians 
to attraction, which according to 'ih^ln' is the 
universal law of nature. At the same time I 
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think l^t he ought not to have rejected with 
co/iteaipt the plain solution of the Sicilian philo- 
lopbers. It seenis extremely probable that, were 
even electricity the cause of th^ phenomena per- 
ceived above the Straits of JSicily, the reflection of 
these Straits would accompany it, and be made 
apparent in the sky by the undulations of the 
water, the images of forests, castles, &c* Brydone 
is himself of this opinion, since he attributes 
th^^- aerial movements to the impetus of the 
wates b^low ; but he falls into an error in attri- 
bdtihg this species of Aurora Borealis to the 
Tok;anic vapours of Sicily ; for it is clearly ascer- 
tained that the polar regions, which transmit to 
us in winter such magnifircent Auroras, have no 
volcanoes amid their glaciers. 

I frequently observed in Russia an Aurora 
Borealis extending occasionally beyond the lati* 
tude oorresp^ding to that of Paris ; and varying 
from white to blue, green, red, radiating and 
fluctuating* I am much incliiied to attribute this 
variety of colour, and the movements of the 
Aurora, to the reflection of the polar ice; of the 
fir fbcests of the north ; of the iron and red- 
streaked mines of Siberia; as well as to the 
undulations of the ocean reflected in the sky. 
I ani conftrmed in this notion by the- Aurora 

6 
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Aii8traU$9 80 often observed by C<9l9«9t Co<^ 
lueidg ii4iite and blue wiibiHit tbe admii^ture € 
mny odier colour. Tim unifovmity prpC(Bede<i 
no doubt, from the reflection being qonftned t 
the ice of the ocew in the southern bemi^^ri 
which is well known to h^?e no furrouadin 
continent. These Aurora take plaee «|t eacj) pol 
only wbea the sun is under tlieir bori^soq $ th^ 
as, during the course of their winter, iMid th 
same remtrfc is applicable to the Sfiratto of Sm\} 
the pfaeoomenOQ in question being pfere^ei 
thei'e only at the latter part of the tiight adi^ 
before suntise. . It h clear tfacrefoffi tbat sucl 
phenomena arise from a vapoury ^tJ&opph^ 
cotuicnsed by Cold ; which refleets at the mm 
time the objects of the earth and the light of th 
;sky. iSucli reverherailons must be fiieqmat in ai 
atdiospliem pf icy mountains like tliue Alps tani 
Appennines ; and Toraet ia fact observed dien 
there. Freaai ^11 this it speaas to me'possibi 
that the person I have lately mentionad ma: 
laavG cufideededia discovering a sressel at a grea 
doBtance &om tbe Isle of Frmce by mc^nt a£ th 
eondensed atmoaphere of the Me of Souirboti 
wbiob is Ode fauudred miles ol^ and' the amfasmit 
.of which are always covered wikh loe. The ami 
Jneaaoliing suggests an expianathm of his &ilur 
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At Bf^ty In th^ b9ti»:^ of which Ih^^ ara aa 
0)Olio^iM qf ik%t <dQieii{rtioQ> and cuitisbqimrtly 
SQ vtpoitra likfly tQ produae the ^9&^t 

Afi^%kv%ppw$ do oak aun^x deooa^pose the 
ifin*s ^79 into 6QlQttrs> and i«flitet hia omwutofett 
^nge in the Piti^ihoWs m w<»U* at hii^ eatife dkk 
m pArb0lit> th^y ^hioih Uk^se a portion of h^ 
\mU VfA impart it tQ %h^ earth i« fenili»Rg 
?how^r?i, Water thii^ becqm^^ howavw odd it 
¥My M^Yld> a vehiflle for fire% lli^ .Mean ^ 
rappura M^iieh fiU the atmiMphera eontaiiia the 
totfd avpply erf* water f«r Pur riwrfb ^ndi^ if firq it 
to £ill at ooe^ from tho sky^ wpoU ipreaid hon^Q 
throughout the tiuf^ of thf^ gkbo; ht^t it la 
^fdmaod that itt fell ^hidl ganaraUy t^fcoplaeo in 
gf Pftjle and inno^tiou^ 9howens. The water of tbtf 
^tmo^ph^Fo i» the matrix d that alaotnc^ or, to 
ipoak lifiorq property, ef thw aalar fire gentnraUy 
i^visihlej, which feriiliaas and vivifies the tiniver^« 

{t 119 through ^ mednm of a show:er, asi thvotigh 
a oQodueior^ that it eomes dow» k^m the eioud9 
which contain it; in fact^ we uomv ohaerve thwdef 

without clouds* The amteAts indeed idl^d 
thftt it did oec2Miiopally tiiiin<^ in fi»o wegth^rt 
mi^ Flioy^ who relat«^s thi^ pheoomasioci^^ adda 
that it was aecouiited the preaag^ oi sqifiietlu^g 
gre%t. It 18 douhtfiil wJwfew aay thing of thN 

ki»d aotttuUy ifiolt; ptaeo^ h^i thew i% bo dpuht 
VOL, n. c 
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that lightning sometimes proceeds from the 
bosom of the earth ; and this was what the an- 
cients^ agreeably to the testimony of the same 
author^ were accustomed to call ^^ lightning from 
the infernal regions/* A phenomenon of this 
kind takes place when a metallic portion of the 
globe, insulated on a vitreous or sulphureous 
rock, is loaded more heavily with electric fii^ 
than the atmosphere which corresponds to it 
Being unable tp expand itself within, on account 
of the anti-electric quality belonging to glass and 
sulphur, it strikes outwards towards an attracting 
cloud ; so as to attain the equilibrium already 
alluded to in our observations on electricity^ by 
passing from a body which has more to one which 
has less. It is on this principle that we have 
adopted the electric rods which protect our public 
buildings from lightning. It was in a piece of 
amber that the electric property was first per- 
ceived, and from this small beginning did man 
proceed to devise the means of bringing down 
lightning from heaven, 

A proof that electric fire proceeds from the 
sun is to be found in the well known fact that 
we have very little thunder in winter, the season 
when the action of the solar heat is comparatively 
small on our hemisphere* It deserves likewise 
to be remarked that thunder-showery, which are 
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replete with this electric fire, accelerate very 
considerably the progress of vegetation, and the 
hatching of the eggs of insects. Thunder is, in 
almost every part 6f the world, the forerunner of 
spring ; that is, of the action of the sun on vege- 
tation. In Russia the people never consider the 
spring begun till after they have heard thunder ; 
while in France we have a current, proverb among 
the peasantry, ^* that when it thunders in April, 
the heart of the pountryman is glad." Yet many 
of them are apt to consider this brilliant meteor 
as a sign of the anger of Grod with men ; and ring 
the bells of their villages in the hope of averting 
it. ' Examples liave not been wanting of their 
bringing it to the steeples in which they were 
ringing, the iron cross operating as an attracton 
Thunder, so far from being a token of the anger 
of God, is a proof of his bounty. It clears the 
atmosphere by making its upper part, which is 
always cold, fall into its lower part, at a time when 
the latter is too much heated by the reflection 
of the earth: It potirs,'  moreover, on the latter 
a supply of water, tepid, tiAfphureous, and'nitrous^ 
which is highly fertilizing; True it is that ft s bright 
flashes, atSl Its Tolling accompanied by peals, aref^ 
in no ^maH'*Hegree ihrnimgi hot nbtHtng'in the 
works T)f Nature 'is ^made in viaihl As' tHh fapid- 
eommanication of the -fire' of the olo^d^i to the- 

CS 



30 HARJilWH^f Of liATUlpi. 

earth i^ dangerous to tbo^^ who might b^pp^p ta 
encounter it^ f he npise i^ i^ wariiipg to ai^iro^ tp 
place themselves yndpr s^^lter. ft i^ oft^ii ap* 
eomp^nied with anoth^. meteoj-^ I me^n hmU 
which is iqiprious to vine^ and corn-fields, but 
i^tal 9t the same time to iusec^^, whose nuqab^s 
might otherwise be increased by the cp^soKiq^nc^s 
of ^toripy weather. Hailjj Uke tljunfi^r* is fin- 
npuneed by ^p alarming nffm, and by a kipd 9f 
distant clashing^ whipb givP3 man at least an 
op|K)rtunity of withdrs^^ing frpm its ra^ge* Every 
things morgQyer, has its cp^nterpoise ; the epun? 

I tries most subject to storms ^ffi tMP ^9^^^ fertile^ 

; and the same ipay be ss^i^ ^f thq;^ wli^ich ar^ 
adjiaceqt tp vQ|canops5 these thunders of th? eartl^ 
and seas^ 

..It is then to the aquatic l^^rxx)o^^s of the air| 
called int9 action by tl^e sun^ that \[re f^v^ indebted 
for the dccoq[^positio|i of light into a tboi4sai^4 
tints ; fof showers W^iol^ ^rtihze our §M4^» f ^4 
fe^d oi^r riyers, ^is we,H as. for rainl^^vf s ; %f tbf|, 
rettoyativg ^Xi^d^ ^fl^ms of % t«cdd ?<wje^ 
and thfr narl^eU* of 4?y[ ^^^^^ o .^ ,. 

- It i^ tQ F<>4ui» ^P«^Mw«^.#)^^;^*M^ 

wn incessantly yjfls^a the y«ters pf ihe 9,^tt i^j 
in tMf fmi»pherff ip ff9«§S.e|fiVl^ I^^W Vlf^ 



pecis] fjArticulirly tor^^rds tife hour of siih-fct. 
We are irir the habit of citoffing the dawri 
greatly, atid of iajring Very little M Regard to 
evening. A similar amtria'd^rsion is applicable 
for our WJlntier of speatcing of the month of ^iay, 
IK^. SAi^n df the^ vfe^^taWef ftaf, ind the month 
of September whicli BHng^ it to 1 close. May 
is by nc? iheani t6 be fc?>nSidered a^ elempt from 
Bad weaithfetj foi* 1 havi^ offert found it humid and 
eoH like ffie dawrt of day; while September is 
dry andt^^arm like the parting beai^s of (he sun. 
The dawii* of the m6i*hing; and tfte^ month of 
Hfcly, d6tibtlesi pdsstes* msrtiy attractions; but 
theit ^r^at charm is iti ouf ?maginafion> the one 
itnhouncing the beginning rf day^ the other the 
l)egiiinihg of the fine seasoh ; whil^ suto-set and 
the fnon€h ctf September are the precursors of 
hight Aidd of v^inter. While the former are em* 
blems of youth ahd pleasure, the latter reiftind 
Ui^ of age and infti^mity. Ouf moral ideas give 
fteqliently all Unfair tiirn to 6\kf physical sen- 
sations. ]^or my part it has been tt\y lot to find 
the evening more interesting than the morning, 
{??ept?embtSr milder than May, and my autumn 
more agreeable than my spring. 

When I was at iez, and at such a distance from 
la'tid Its tt> have no other objects but the water and 
sky, I occupied myself occasionally with sketch- 
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ing the beautiful whijte aad grey cloudf which 
rolled ^ftf&r each other ia the azure vault like 
masses of mountains. . It was particularly at the 
close of d^y that they displayefl all their beauty^ 
and seemed clothed in, their richest colouring. 
On land every situation is permanent^ and pre* 
sents the same horizon ; , in thfc sky^ ?yery hour^ 
or at least every evening, p0ers a ch^ge of scene. 
Of this I have endeavoured to exhibit a few 
sketches in thjB ** Studie? of NaJtuife," and I 
shall now make a similar attempt, altl^ugh well 
aware. of the imperfection of my pencil. 

One evening, about half an hour before sun^ 
9et, the south-east trade \yind began to fall^ as 
generally happens at that time of day. ITie 
clouds \yhich it drives before it ii) the sky, at a 
distance as regular as its own breeze, became 
thinner^ while those to , the westward collected 
fnto groups in the manner of a landscape. They 
exhibited the appearance of an extensive region 
consisting of high mountains, separated by deep 
valleyp and surmounted by pyramidical rocks* 
On their tops and sides appeared detached mists, 
similar to those which arise round a real land, 
A long river seemed to wind through the valleys, 
and to fall here and there in cataracts ; and the 
imagini^tion was even led to conceive it to have 
at on$t place a great bridge composed of half 
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faUea ardies. Groves of ccicoa-trees^ With hal>ita* 
tioM interspersed^ seemed, to rise on various spots 
of this aerial island. The^e different objects 
however were not adorned ^with the rich tints of 
purple, yellow^ or emerald, so common at sun-set 
in these regions ; this landscape was not a 
coloured painting, but a plai^ engraying uniting 
the harmonies of light and shade. It ahibited 
a country enlighten<^d» . not by the solar rays 
striking in front, but by their reileetim from 
behindiT Yet eo sopn as the orb of d^y.had sunk 
behind this aerial landscape, some ^of- its decom-* 
posed rays were perceived' to Jighten the half 
transparent arises of the bridge with a scarlet 
tint, and to display their reflections in the valleya 
and on the summit of the roc^s. Floods of light 
covered the contour of the landscape* with beau* 
tiful yeUow, and diverged in rays towards the 
upper sky ; but the body, of the clouds remained 
under a dark half tint, while we saw around the 
sides of this landscape the flash of lightning, and 
heard from afar the rolling of thunder. So 
strong was the deception, that the spectator could 
not forbear believitig that it was a real land, at 
the probable distance of four or five miles. It 
might indeed have been a reverberation in the 
sky of a very distant island, the shape of which 
might be exhibited to us by the reflection of the 
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cIdudB. £x|»eri^nced stutiimi have t^ifiMeiiy 
AMured me th^t thty had bwn d^cdvi&d l^ %lmilHt 
AppMmncei. Be that as it may^ all ibis fehtatn 
tic display of magv^itiMifi^e and tefft>fs thes^ 
niotttitnins eroimed with palm-tipe^^ thK ^torttti 
nstgifiig on their >iaitttiiits> the rivet, the bndgei 
all malted ftway and diBappeared at nighi^fttU^ M 
th« illuaioKll of the world VattUh at the ttppfoflkih 
of death. The orb of nighty the tripte HdeM^ 
tthidh repeata^ by milder hartnohtea those of th€ 
6rb of day^ rose on the horizon^ put an end to 
the domini^ of lights «nd aubtttituted that of 
ahade« Sooti did we see a muhitode of stars c^ 
perpetual brigfatnesa shine in the Ibpoaoi^ of dtttk- 
neasi Oh ! if day itself is but ai| ittii^ of life i 
if the rapid hours of the da^n, of mortiing^ i^ 
tnid^'dayv and of ertlifiig, represent >the tiiansient 
epochb of infancy, y^oikth^ anraAhbod, and old sige i 
death may be expected to exhibit ta our view^ 
lite nighty a mew sky and sr sew MrtrU^ 
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ffarinonies of tf^ater. 

AiTADUGlt Wate^be subject to israpoMtion, indi 

ocottpjr in thtt mt6 a ^pads Wonderfully lafgei^ 

tfitfn : in its ttfttllrsll stati^^ it <lMs not ho\Vevef 

adtnit ( of t€i9l»j[)reil»iOA. It is iH vain to itiake 

tfffint^ftei- ;efeH| f6i' he) httttt&n pbWer caH ibrce its; 

pBftip^ i6 ^ter intd elch othet as we A6 with 

UioM of air. Wikt^ closely cofti|»fes^isd in h 

itkhe bf fti^tftl ihriM bUr^t t!he tube^ if of ii'on, Atid 

win pttsfr tbrdiigb Its pores if of gold. Moredv^t, 

V^pmtt dt WM^r arijse in the tSio^t dilated aif 

wittottt b^eotning blended with it. We mu^t 

ftot toweVer concltrde tfrtlt wattff is altogethef 

incompressible ; Nature possessed tt^e^ns unknowrl 

td US) ittid gMfitly superior to dui* tnechanical 

iMtrtukents. JBhe condeiijies ait in the oak to 

suete ^ ^egfee as to enclo^ a qn^ntity not infetioi^ 

to the third part of ttie weight of the wood, 

agre^^ly to the chemical eijtperinxents of Horn- 

berg. Which we hare already ttotit^ed. It appears 

that ffhe tompresses water in trees in a stil! 

grteter pitdportion. Althoagh wood appears even 

in the inside to be in a veiy d^y. state, it evidently 

Clinfoitis d large quantity of water, from the 

Sfiiok^ tbdt coini^ out of it on being burned. A 

quantity of wood of the weight cf a ton gives 
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haidly twenty pounds* weight of aihes ; so thtt 
the large evaporation that must have taken place 
mMt have consisted chiefly of air and water^ com- 
bined there under a solid form. There is, how* 
ever, a difierenoe between the air and water, even 
when in this state of intimate combination ; the 
air going out invisibly indeed, but oftm with 
noise and hissing, while the wateiy part comes 
out in silence under the form of a dark viponr. 
Wood encloses likewise a portion of the direct 
material of fire, generated by a combination of 
the rays of the sun which strike on it, and which, 
by a process still more extraordinary, acquire 
consistency in it, fix themsdves there invisibly, 
and come forth in fire and flame at the time of 
putting the wood in the fire. 

We have seen that water, when reduced iuto 
vapour, refracts the rays of the sun, and <^ecom- ' 
poses them intp colours. When in a fluid state 
it reflects them on the outside, and at the same 
time it apparently reflects in the inside all the 
objects which surround . it, and which, as is well 
known, transmit in all directions coloured rays 
which render them visible. I say that water 
reflects apparently in the inside the objects sur- 
rounding it ; for that' reflection takes place only 
at the surface, in the same way as on the surface 
of all smooth bodies. 
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I wa$ never wcjl able tp understand in what 
manner water, like amiFror,>ada)itted light within 
it withoqt reflecting on the outside the shapes of 
coloured and luounous bodte9* I cooiprehend 
the reason for these optical laws without having 
a proper conception of the cause^ or of the 
mechanism by which the effect is produced. Let 
our doctors say what. they. please, we arrive at a 
knowledge of final causes only... It is evidently 
necessary that the solar rays should be reflected, 
and should extend their vivijying operation to 
the earths for which reason water is distributed 
throUghout^the circumference of the globe, and 
particularly at the poles, where the snow and ice 
have a. rcjycrberating power, by way of counter^ 
j^i§e to t^e. lofig absence .of the: orb of < day. BqA 
had th^^. waters, whether in a frozen or liquid 
fitf^e, j;(^^pt^d ;the images of bodies, a thou^ii4 
deceitful forms would have, been mix^d with the 
real opes, and the expanse, of the oqean would 
ha^re jreflected in the sky a new iPEorld and another 
suui^^ Qur rivers would . have exhibited moviqg 
fqresjts^.and hills perpendicular to their surface ; a 
rivulet would have^ displayed the verdure and the 
fioweji:s p;^ a neij^bouring meadow. Imaginatic^ 
may, cacry this scene: farther, and conceive a 
shepherdess, after l^diiig her sheep to the river 
side, contemplating a second flock in the water, 
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or recdiling wifh surprise on seeling in the stream a 
figut* similar to her own. In short, the dfedttrt)ul3 
have be^h the elhibiti^n th ifati ail' of ^li terres* 
trial oh^ttli 5y reflection fWmi thi watef. Bat 
by an admitable arrangement the moving surface 
of water i§ made to refleei, towards the heslvens, 
thdt light which descends from them. It en-* 
li^htend by its refleetion the shades of neigh- 
bouring bodied, while their shapes appear sutik in 
its d^pth. It thus happetis that the r6al and tlife 
teflected hetnisphere form bctlteeA them a com- 
plete sphere separated by intervening lights ami 
harmonize instead of being confoutid^ed vritfa each 
other. 

It sometimes happens however th^t ^ater in a 
liquid state ^hibits the totiie pheAorntir^ria aa 
evaporated water. I have seen, in a tempest, th6 
colours 6f the rainbow on the top of ^^av^s ;. titid. 
the imagination tnay even figure to it^df pai^h6l?A 
in their curves, v^hen they are holldwed int6 
valleys by the pressuire of the Witid. It is by the 
same process that a concave mirror sehds back 
into the air, and fixes thefe, the iiAagd of an object 
placed opposite to it. I ascribe to reverberations 
6f this kind a blue flatne which I have strmetiftles 
seen rise frbm the sea in the evening, at the 
moment when the sun's disk sinks b^ldw the 
horizon. 



'Pje wflectiow qf t^ sun'a ray? h m^qh gre^^ 
on Mcater tbaiv ^^ 1^q4 i in proof of wfiic^ ^^m^a 
arp miieh more ti^aned tl;iaa agrieu}t;unil labourers 
in the saxj^e If^^tif^e^ S^rplsj^ pf the si|a are of 
more fv^w^ Pcpprr?^^ in ^\^^^ i^^ighbourhood 
of riv^r^^ tli%)a in ,t;h9 iu^riqr pf the country. 
Tb^ re(}fctiop qi M/tt^er ii| in proportion to its 
d^^ of undplftjpiij^ wlp^e«c^ it happens that^ in 
ti^qnpi^ yA^^r^^ ^ W^ s^^i^a^ fprthj^ the sea has 
Vflff^ ^eji^ ti^^ VAV^U l??cftwe the waves doubly 
thw «J^^W> *nd oonsc^uwtly tfe^ir rev^r- 
l^^lQ^s, ^y qie^n^ of the hollovir and uneveii 
sj^if^ l^ff^ wbicl) they are driven by the wiqd. 
If, h9wevQf, tl^er^ afe diii^ricts in the vicinity of 
water, of which the atmosphere is colder thf^n 
that 9f the Be^ghboifring lands, the i^use is to be 
$94g^t in %\\e ^oxxT<^ of the ws^ter in question, 
M^hi^^h will ^ icfund $o ^ow fro||i ^ i^y niountaio, 
or Uqm spniQ pc^rticularly ^Id qiutr ter* 

XH?^ 6o|i%r riiys are not only reflected by wat^r, 
^rtwU kp feuad to ppnetrM^ a Qon94dfr»ble way 
H^der its sjirfftcn. li ^^ is ooamoiily b^^li^ved, 

tfe^ ft^WSft of the p«e%n h w^ a dfigfCQ of d^j^b | 
^qoal to.tbft bright of the highest mountains iit 
the globe» the result must be that the solar ray9/ 

Qx«^i9e aa mftuence, direct qp iitdii^t, thr^^iigh-. 
Q^ »:Si4i%.9f WAter of s9M«ml th<>u^ii4 feet io^ 
dtptb, .. W^rs Ui^%| «ojt th« owe, ther^ W9»14 bft. 
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submarine cavities, the water of which, deprived 
altogether bf the heat of the. sun, would become 
congealed at certain periods, and we should see 
risings in the seas of the torrid zone which are 
the deepest of any^ glaciers of sufficient mag- 
nitude to afRsct the progress of vegetation in the 
adjoining territory^ The Charib, and the Ota- 
heitean would be arrested in their canoes by the 
dread of seeing those firail barks raised aloft by 
solid bodies emerging -from the bottotfi of the 
deep. Had not the sun been enabled to com- 
municate some portion of his heat to the deepest 
abyss, the indications of a frozen zone might have 
suddenly appeared in the neighbourhood of the 
equator. 

If we attempt to form an idea of the contents^' 
of submstrine abysses, we shall find that they are 
the cradle or receptacle of a number of things 
essential to the cpmfort of mankind. It was in 
the sea that there were first formed day, marl, 
slate^ marble, gypsum, flints, and even metals. 
These are generally found disposed in horizontal 
layers and filled -with sea shells, whifeh proves 
that they are all formed by the operation of the 
waters of the ocean. Again, it is oifi' its shoreil' 
that, by the continual ^benting df the waves and^ 
rolling of pebbles, vast strands are pulverized ^sd 
flto to supply that volatile sand wbich^-wfaen traqs- 
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ported by the winds, serves to repair the summits 
of the highest mountains. 

It is thus^ not without reason^ that the ocean 
has been called from the earliest ages the father 
of aU things. We must add that it is in like 
manner the tomb or absorbent of all the products 
and materials of the earth. It is into its bosom 
that fragments of rocks and mountains are poured 
by rivers^ after being received into the latter 
through the medium of torrents^ which become^ 
as is well known^ black or yellow from the mix* 
ture brought into them by a copious fall of rain. 
It is into^ the ocean likewise that the oil. the 
bitumen, and the nitre of volcanoes is thrown ; 
and that even the proudest works of man event* 
ually disappear. A considerable part of the city 
of Rome is no longer on the site of ancient 
Rome ; bat at the bottom of the Tiber, or on 
the shoals of the Mediterranean. The remains 
pf her innumerable population no longer lie in 
their catacombs, nor those of her emperors in 
their magnificent tombs ; they have been vrashed 
into the sea, and rolled towards the fires of Vesu- 
vius and i£tna. As to us, nations of modern 
date, the ocean has likewise received many % 
melancholy contribution of the bones of those 
who have fallen in naval engagements. What 
masses of artillery and metallic treasures have 
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«ttnk ip tho cmvn^ of age» to <()« hoj^w. of tba 
deep. Oh ! how much pior^ Ul^fpl would bo thi| 
diver's b?ll thfLn the b^Uopq of the si^ron^pt ! 
©Qi^tful ppooMinenta; qf w? glorj »r« qrpcted m 
Qur public squares, and doscfib^. in .Itbei ppg? f^ 
partial history ; bu^ tbe x^\ IPW*WWt» Qf OW 
«ntb«»i^sm and Qf our suflferingi^ ar^ p^»»«*ntly 
d^ppsited in the bottom of the de^p* Ye% ^ day: 
!^iU arrive when^ af)-er the changes produced by 
thQ lapse of i^es^ they virill cpQoe fqrtb to vieW| 
sud be displayed to the eyes of pur wonderii:^ 
pqsterity> in the same way as the reimiants of 
elephantSj^ of crocodiles, and of ^bct nnfWniQt^A 
bf^ve be^n exhibited to' our qwU' 

It is remarkable that sbeU-fisb> s|ud in ge^ie^ 
ral fishes of brilliant colour, ^re mqsit frequei^tjy 
found near the sea-side ; while those of a da'k^l? 
\k^e reside in the bospo^ of the deep, Th^i^ 
seems little doubt that birigbt maf ble^ wh^tb^i* of 
red, purple, Wue, yellow, or green, has hew 
formed, in progress df tip[ie« by the ^eli^9( of th^ 
former, aud dark^plqur^d TO^^rbl^ by thqge of tbi9 
Utter. From this a ^Qtip^ might ari^ tb^t th« 
I'eceptaclea qf tbe fori^er pqinted to «pots wbicl» 
ivere anciently the borders of seas, while those 
qf the latter were iudicative qf its depths* Thw 
fpeculatipn might be assisted by an exapjipatiOA 
qf the^ diffi^rent^ degrees qf hardness of i»»rbl?i 
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OB flie priiMriple tbat^ the greater the weight of 
superinoantfoent water^ the stronger the com- 
pressioii ob the compact material. In rapport of 
thit aotion, I nmy refer ' to t^o small pieces of 
marble of the genus Lumaehellis^ or conchy tes^ 
of the size of Httle more than half a crowti, 
which are to be seen in the Museum of Natural 
Histcft*y at Paris. Th^ ^ine with the brightest 
cok>«trs of the morning, in conseqtieiice of having 
at their surface some fragments of mascks of 
BitageHan; they are nnoreover very tender^ and 
were probably generated near the 9urface of the 
water^ thart being the abode of moscles. I am 
not apprized of the place where they were f3und ; 
iMt their spkudour is so bright^ that our unfor- 
tunate queen^ Marie Antoinette, to whom tbey 
belonged, intended that tbey sho«ld be made 
iirto a pair of bracelets. 

Sait'Waler is id[>out a diifty-seoond heavier tiban 
fresh-water, on account of its saline contents; As 
o&lcaraocis stones have evictentiy been formed in 
the sea, it would be curk>u9 to inquire whether 
tbeae stones have any intrinsic sa(tness> since^ jS 
that is not the case, we might o^nclude that the 
aea was not originally salt, but had d^ived that 
quality from contact with certain portions of the 
earth* If, oat the other hand, calcareous stone 
be found to contain inherent saltness, the j^re* 

VOL. II. o 
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sumption is that tb^ nitre. sometimes found on 
their surface is an : efflorescence or decomposition 
of sea-salt. Bq this as it may, bodies arc found 
to swim with greater ease on salt-water^ and to 
imqoerse a thirly-seeond less of their weight than 
in fresh-water. This difference may serve, occa- 
sionally to account for the capture of whales 
and other large fish, which, on coming to the 
mouths of rivers in quest of food, are apt to run 
aground and stick fast in the sand. 

The centre of the earth attracts to it . all the 
bodies at its circumference, as we shall see in the 
following paragraph. It is a universal loadstone 
with poles of a particular kind. Water owes to 
this attractive power its level and its circulation. 
There are two kinds of level: the apparent, 
which is in a straight line ; and the true level, 
which forms a spherical curve: the instrument 
known by the name of level gives the apparent 
one only, and can be applicable merely to short 
distances, its visual ray being but a tangent of the 
globe. The true level, on the other, hand, is 
that by which water puts itself in equilibrium, by 
its tendency towards the centre of the earth, and 
accumulates around that centre in a spherical^ 
form. This is so perceptible at sea as. to hide 
from observation,, at the distance of only fifteen 
English miles, a ship of war of the first rate, 
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Vith a mast of 180 feet in height^, the wea- 
ther^flags are percfe^ptibli al a distance ©f twelve 
miles; the top-gattant mastfi' Sit ten tn\\e»; the 
fore^mast at seven or eight miles; the lower 
masts at five- miles ; and finally, the hull at three 
miles. 

Water attracted towards the centre of the 
earth runs from high to low situations, ^s is evi« 
dent in the case of brooks, streams, and rivers* 
Hence the general conclusion that, whenever 
water is in a running state, it is in a pipgress of 
descent from a higher to a lower position. The 
ocean having a general current from north to 
south, both at the spring and autumnal equinox, 
the conclusion is- that our frozen zone lies higher 
than^ the torrid zone. As this current lasts during 
the six months of our spring and summer, it 
evidently owes its origin and its continuance to 
the melting of the polar ice, which extends over 
many thousand miles, and the atmosphere of 
which is then warmed by the sun. The following 
six months produce from similar reasons a current 
in the ocean in a contrary direction ; and we are 
justified in concluding that the poles of the earth 
receive an augmentation, if not in themselves, at 
least in the mass of ice which is thrown over 
them. 

This general current of the ocean is productive 

T> 2 
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C0inm€mty of two lateral currontt in a 
direction* Thons originate in tbs removal of the 
mass of water in the middle of the ocean^ wlach 
jbreei by its. pregvess the lateral waters to move 
forward and replace it* Hnis w eseii^ilified in 
the case of the launch of a ship, the water beta§ 
made at Snt to rush forward, and afterwards to 
flow bad(* A cdmilar reflux may be peroeired on 
^ ttdee of tibe atreamfl of a rivulet wbca flowing 
into n basin, or when jpmstng from a hfoad to a 
baiTow space. The reflnx is necessarily gneater 
at sea, inasniich as the salt-water in the middle 
ia l^eavi^ than the water towards the shdrcs, the 
latter eontaining a larger proportion offreah* 
water. It is to these oonnterwenrfente that we 
<^we the flux and reflux of the tlde^ which tekes 
place« as ia weU known^ nearly twice in the eoutae 
of twenty-»f0«r hours* 
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Aquatic Harmoiik^ of the Earth. 

AiiMDs^ i M Wi ix MtniMr^ v^ndee^twiB v^jragtr? 

Qiitf C0 Boit am rivet pro«baiiics4 
Soyez-vous Pun ft I'autre un monde toujoan beau, 

Toujours divers, toujours nouveau. 

%A VoirtAistf fatte des tkux Pigeons. 

s 

1 

A HlvuiEaP) aflMU and stmpie as it kr^ tnaj be 
<»mkiered an imtift of tke ocean. It bad ite 
pole zoA ita source m- a roek irhieb attracts 
Tapoim ; kt currMt between bHh^ aa the sea has 
its cvnrreftts between opposite tracks of hind ; and 
it bat^ as we ba^ jnt reviarked, its ktcnd 
emmtet-cerrsfits^ when it passes from a wider to 
a narrower space* It fbraia, in tbe progress of 
its coarse, ptfomofitories^ flhoab, and islands on a 
small scale. It pleases our si|^ hy its reverbenb- 
tions of light ; our touch by its freshness ; onr 
sense of bearing by ita murmnrs. Its cireaiation 
seems even to hove some analogy with tha^ of 
ear blood, hnring the eftct of mgvAaJang and 
calming it ; while in tbe way ef quenching ovr 
thirst, it does ntoie than can be done by the 
saline contents cS tbe sea. Sneh is' a rFTttlet, 
efen when mnning imong barren rocks; hot 
when it traverses OMadows and forests, a thon- 
sand flnwers biosaom en its banks *, bivds people 
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the trees which overshadow it, and make the 
echoes resound with their songs. The shepherd- 
ess leads her flocks to pasture by its side, and sees 
her own image reflected in the stl*eam5 or reads 
on the adjacent trunks the votive oflferings of her 
admirer. 

Leaving these descriptions until we come to 
treat of mental afiections and conjugal harmonies, 
we shall at present confine ourselves to . the pro- 
perties of mere matter. The earth has various 
hydraulic attractions : first to her centre, which 
places around her all the seas on a level ; next to 
' the summits of her mountains, which attract the 
clouds ; and finally to her poles, which fix at- 
mospheric vapours in ice. All these exterior 
'attractions appear ramifications of her central 
attraction ; and were they not to exist, we should 
see vapours swimming through the atmosphere 
without coming to any determinate point ; neither 
the well, the rivulet, nor the sea, would be pro- 
vided with permanent sources of supply. 

It seems probable that all the substances found 
in the bosom of the earth, with the exception 
perhaps of gr^inite, have been deposited there by 
water. Our quarries are formed of vast beds of 
shells, of . free-stone, of lime-stone, of marble, 
of flints, or of sand, arranged generally in hori- 
zontal layers^ and filled with marine substances. 
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of wbieh indeed they are frequently mere mix*-* 
tures or fragments; Even the volcanic lava found 
at the summit of the mountains of Auvergiie^ of 
Vesuvius^ JEitxiSL, and'Hecla; the basaltic ranges 
which are nibbing but crystallized lava^ were ori- 
ginally the products of the waters of the sea, 
since it is to the bitumen with which they^ are 
stored, and its fermentations, that volcanoes owe 
their heat and their 'support. I have already 
observed, in .the *^ .Studies of Nature," that 
almost all volcanoes are in the neighbourhood of 
the sea, or of large lakes. 

What appears to me most extraordinary in the 
disseminatioa of all these fossils, made, as appa- 
rently it has been, by chance,. is our finding • in 
the heart of the Continent of Europe, and par- 
ticularly in its most northern part, remains of 
vegetables and animals belonging to the torrid 
zone. There is in the quarries of the Tburaine, 
a prodigious quantity of cornua ammonis, a kind 
of shell so called from bearing a resemblance to 
the ram's horns, in the shape of which the 
ancients represented Jupiter Ammon. They are 
turned in volutes, and vary in size from the dia- 
meter of a pea to that of a small carriage- wheel. 
Nothing similar has hitherto been found in a 
living state in any part of the sea, though there 
may be something of this description in the 

6 
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Southern Ocean, which fur yet has been ao im* 
perfectly aurveyed* The Straito of Mi^Uan, 
situated at the entrance of that ocean, have 
afforded uf apeoimens of a amall ihell-fish in 
life, winch till then was known only aa a fbsail in 
the vin^ards of the Lyonnois, and passed fay 
the femiliar name of the cock and hen, from tte 
resemblance to these animals. The discovery of 
these living specimens took place in 17729 by 
Bougainville in his voya^ roand the world. I 
have seen in the cliflEs g£ Normandy near Dieppe, 
the tridacna gigas^ a large shell, weighing several 
hundred weight,- which may be said to pave the 
Arcfaipdago of the Indian Ocean. There is 
somewhere in Holland an extennve range of 
brown earth, light and fine, wbidi the inhabit* 
ants are said to mix with their tobacco, and 
which is 4iothing ehe than the remains of palm* 
treca and plants, the leaves and stalks of which 
may yet he traced.. At Pms, in the Museum of 
Natural History, there is a blook o£ stone^ feiind 
in the quarries of Maestricht, on which are in- 
cciisted the two janvi^bones of a; crocodile, and 
soma sea-urchins. The* adjacent materials have 
been 8ora|ied away, so as to give them the i^ 
pcarance of a bas-relief. A similar process, 
sooaewhat more skilfuUy applied, might enable 
us to detach from^ several of. our inarbles, the 

1 
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madrepore Uend^ with them, the bfaoehes of 
which ate still vistUe on our tables, and look like 
eats of corn* The banks of the river Irtis in 
Siberia are found to eorer tiiie bones and teeth 
of the eief^nt and of t^ htppopotamns, at a 
height of eighty feet. Mines of gold are 
wrought in that quarter, and at the time I was 
at Petersburgh some Russian travellers found 
there a transparent stone^ sparkling with gold, 
of the size of an egg, which the Empress forth- 
virith claimed, Bnder the impression of its being 
a yellow dtamond ; but it proved, I believe, to 
be only a topaz, or, according to others, a piece 
of coloured quartz. Be this as it may, the 
mines of gold and topazes found at the present 
day in Bohemia and in Saxony, bear all the 
marks of originating in the torrid zone. It is 
highly probable that we might find in the fossils 
of the torrid zone the remains of vegetables and 
animals of the temperate and frozen zones, in 
the same way as those of the torrid are found in 
our latitudes. 

Not only do the substances in the interior of 
the earth prove that they have been formed and 
deposited by water, but the outward part of the 
earth hears the mark of a similar origin. The 
valleys which farrow its surface have corresponding 
angles at their respective extremities, all indica- 
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ting the work of rivers which have held their 
winding course along the middle of these tracks. 
The hills bordering the valleys have generally been 
excavated by the continued running of water, 
while their tops appear to have been rounded, 
and their slopes shaped, by a long continuance of 
rain. These observations are applicable to the ap- 
pearance of the earth in every situation, from the 
highest part of a continent to the margin of the 
ocean. 

It appears to me evident that the sea is gradu- 
ally lessening its compass, and retiring in many 
parts from the land. When in the Isle of France 
I saw large banks of. madrepores, which can be 
generated only at sea, but which were here lying 
dry on the ground at the distance of two, hundred 
feet froni the water. Similar substances are found 
in the wells dug in that island^ and several of the 
ridges of the interior bear evident marks of hav- 
ing received their abrupt form from the action of 
the waves. The high - sandy strand of the Cape 
of Good Hope, as well as of the Ascension Island, 
where the tortoises hatch their eggs in safety; 
the cliffs of the coast of Upper Normandy, for- 
merly demolished by the sea, but now situated 
at a distance from its rage; the vast layers of 
pebbles which have fallen from these cliffs, and 
on which the town of Havre de Grace is built ; 
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the situation of the old town of Honfleur^ erected 
on a similar foundation,' at the mouth of the 
Seine, in the time of Edward III., who embarked 
there with an English fleet on a spot which a 
shallop could not reach in the present day ;-*-are 
all circumstances tending to prove more or less 
that the .ocean has withdrawn from its shores. 
Such an opinion, however, ought not to rest upon 
my detached evidence, but should have the sup- 
port of facts of a comprehensive character. These 
I think we may find in history, and in the general 
appearance of the earth. Scandinavia, that ex- 
tensive portion of the north of Europe, is under- • 
sttK)d to have been formerly separated from the 
continent by an arm of the sea extending from 
the White Sea to the Baltic ; the Gulf of Both- 
nia is the remaining part of this strait, the re- 
membrance of which is preserved in the ancient 
Swedish poems. Some persons are disposed to 
find a confirmation of this in Tacitus, who men- 
tions a mare pigrum ac immotumy which froze 
annually, and which he considered as a kind of 
girdle of the globe, joined to the Hyperborean 
ocean. Nay, it is imagined that something of 
the kind could be traced in the tinae of the well- 
known geographer Mela, who says that the space 
between the islands in front of the territory of 
the Sarmatae, that is, in the Gulf of Bothnia^ is 
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tometimet diy tnd toiHetiin€8 eo? ered b^ the flu 
and refluie «f the sea. Pennant on quotiiig theat 
paaB8ge«> conelodta that there was in these daya 
ef antiqaity e strong tide in the upper part of tfie 
Bi^ttc. fWilly this sea, which has long been m^ 
diterranean^ is said to decrease at the rate of forty 
or fifty inches every century^ if we may trust to the 
observations of several naturalists. The Oulf of 
Bothnia is said to have withdrawn frois the land 
half a mite in the course of forty-five years in ^ 
neighourhood of Pithea, and no lest than a mile 
in the course of twenty-eight years in the neigh- 
bourhood of Luhlea. The sandy tracts of the 
west of Africa^ and the vast deserts of Zaara ad* 
jacent to them ; those of the interior of Asia, 
which still contain lakes of salt water ; those of 
New HoDand with their shoals, which embarrau 
the navigation at the distance of more than seventy 
miles from land; a part of the continent of South 
AuMfriea, which extends in vast levela from the 
river Ptate to the foot of the Cordilleras ; as well 
as the calcareous mountains scattered throughout 
Europe— «all tend to show that the greatest part 
of the globe owes its origin to the operation of 
water, and has risen progressively above the level 
of the latter. 

A phenomenon of more frequent occurrence, 
and more remarkable than the deposit of marine 
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substttilces in the heart of continadts, is the quaii^ 
tity of fhigments of stones scattered along the 
surfiice of the earth in all diffcctions. Natoimliats 
appear to me to faa^e as yet paid very litde atten- 
tion to the expknadon of the fraotare of stoaes 
and rpeka^ whatever m^y have bean their progress 
in accounting for their fbnnation. Yet the exist* 
enoe of a particle of sand appeam to me mora 
difficQiH of solution than the formation of a momi* 
tain ; the latter being evidently an accumuktioB 
of particleB, while oor doubts apply to the creab^ 
loom of the particle itself. If it be said that the 
Sttalkr substances are merely fiagoaeots of iiie 
lairger^ we may be permitted to ask ia what man* 
ner the separation has taken place, and why in 
such prodigicyos quantities ? This leads me to 
the eitposition of an hypothesis wfaida, I flatter 
myself, will afford a satis&ctory explani^ion of all 
these phenomena, and which is the more entitled 
to attention from its being a result of the ordinary 
harmooies of nature. 

I begin by laying down as a principle diat all 
tfiings in the universe have been at one time in a 
slate of infancy ; some ^king their origin from a 
fluid; others^ like vegetables, from a seed, aiid 
animak from an egg or amnios. They ptss so1>^ 
seqfuentty from one kind of bapmony to another ; 
from that <^ the win which has engendered them 



46 HARMOKIJM of KATUHfl. 

to what I have termed the spherical harmony 
which brings them to their definitive stations in 
the globe; An oak, for examplie, originates in an 
acorn, and after coming out of itb coverings raises 
a 'Stalk, becomes, covered with leaves, flowers, and 
fresh acorns ; these being diatseminated, in pro* 
gress of time, form, first a grove, next a wood, 
and eventually a forest, which in the long run 
may be extended almost indefinitely along the 
surface of the globe. Other kinds of vegetables 
pass through a similar process, ^nd compose in a 
collective body that vegetable* kingdom which is 
spread over the circumference .of the earth. Qf the 
whole vegetable mass, there is not one whiph has 
not owed its increase in a c^naiderable degree to 
fluids; particularly to the water and vapours of 
the atmosphere. Far from exhausting the soil on 
which it stands, it augments it annually by a de- 
posit from it. Animals, in the same way, derive 
part of their size from fluids contained in vege^ 
tables, and pass, on the whole, through a process 
a good deal similar* 

After laying down these preliminary points, I 
proceed to suppose that the earth was at first co- 
vered with water, and had only the primitive li- 
neaments of its organization ; I mean the tops of 
the high mountains of granite, which' must have 
been apparent cna its surface, and probably con- 
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stittited/ by their attraction' and their electricity, 
the primary parts of continents and islands* The 
globe may be said to have a resemblance to an 
egg, whioh. contains the head^ the heart, the or- 
gans, and Ihc' nerves of' a bird, ail of which are 
destined to receiTe a subsequent growth by the 
combination 'Of . iheat with its fluid after a certain 
number <£ revolutions^ round the suii. The com- 
parison of the globe toanie^, whimsical as it seems, 
may be traced to very high antiquity ; among 
eastern nations it is in a manner the commence- 
ment of .their system of religion and of physics. 
And, in general, it may be remarked of ancient 
fables, that the truth in them is concealed only in 
as far as that which was truth in those days is 
ascertained to be fiction iti ours. 

Supposing then that the globe in its commence- 
ment allowed only primitive mountains to appear 
above the water, the probability is that the latter 
formed two great chains ; that of the Cordilleras 
extending in America from> north to south ; the 
other^ that which crosses Africa' and Asia from . 
west to east. These two chains are nearly equal 
in length^ and in following them it would be 
wrong to be guided by the present situation* of 
bur pole. We ought rather to commence the 
first chain at the Straits of Magellan, and termi- 
nate it in the southern extremity of Norway ; 
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while i9i the fli^Mnd we might take eor depertoie 
from the Feak of Teoetifife, or the kAm ridge, 
end pats by the Mottntaim of the Moon in AJnca, 
m well as by thote of Imam^ GanoMnn, and Thibet 
w Asia, until we are arrive at the extremity of 
that contioeiit in tbe direction of KamtBehtfAa. 
In eaeh case we find a nearly contimioaei chatn, ae* 
parailad aometimea by arma of the tea (or fay valleys^ 
bnt pfeserriiig a groat height thnmghout. Each 
of them einbvacea nearly half the circumference of 
the gkhe, or 180 degrees, tiie first of latitude^ 
the second of loegitnde. They Ke in an oblique 
direction idward eaeh other ; ao that the cham in 
the old world corresponds^ by its western extre-^ 
aifey, to the middle of that iu the kiew worlds 
while its eastern extremity appears to approach 
to the other towai^ the northern atraits sepa- 
rating Aaoerica from Asia. We shall find it prac^^ 
tioable to trace on the map these two primitive 
ehaiiis by following the sources of the rivers 
which flow from them to right and left. 

These ehams of mountains correspond with two 
oeeans extend^ed in similar directions ; the Ame« 
riean chain to the Atlantic Ocean, the length 
of whieh is from north to south ; the African 
and Aaiatie chain to the Southern Ocean, of 
whieh the greatest extent is from west to east* 
They receive from these oceans watery stores to 
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feed this ri?ers^ whieh are poured subsequently 
into their bosotnls^ i^ter having traversed extentive 
ranges 6f continent* * 

Every primitive . mountain probably boi:e from 
the beginning tile species of vegetables and ani<^ 
mals virhich belonged to its latitude^ and which 
would naturally extend themselves as the pro* 
gressive removal of the water gave an augmented, 
^surface to the land. The aquatic globe^ in the 
state which we have , supposed, prpbably turned , 
first towards the sun, whi<ih would attract its 
heaviest part,- namely> that where the two great 
chains of mcMintains ap{»>oadi each other. The 
consequence would be that its equator would pass 
by one of its present meridians, and its torrid 
zone across the two frozen zones. Pursuing the 
.same . supposition, the globe would have its two 
poles placed Que ^towards the Isthmus of 
Panama, the. other towards the . straits of Java, 
so that its two frozen zones must then have 
formed a part of qur torrid zone. There would 
be in this position) no particular difficulty in the 
earth revolving on itself by. the mere action of 
the sun on the waters of its equator ; for tb^ 
heat of the sun, rendering the waters to the^ast. 
lighter by evaporation^ forced tl)e . western part 
of the globe to approximate to. him, so that the 
whole globe successively reyplyed on its axis!.' 
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iiaoMtr«(e4 in m sbl^. «aMn«r» that tb« more 
evaporation of the waters of tb* oenn vaa. w£* 
fiewnt to pi>9diie« 4ie rotetiw «f ^ «wtb. The 

The fiobs ^ the earth, an tkk pMitson, seeiog 
the sum oq^ ^o tb? faoiimfi^ becoiw« we mtjr 
f uf^MNW^ eovjsred with be ; md the one wbiob we 
hare imngiaod to be pieced in tbe.Stniits of Jew, 
having a giieater popertion of tea amueid ii» 
would be coirored with more ice than ite antipode 
at the latbmiis of Panama, In au^ a sitaaiion 
it was naturally inclined te^mnde the sun, and a 
part of it would be melted, until the efipoaito 
pole, having be9oine heavier by the angmentation 
of its wh approKifnatod to the sun in its turn. 
Ffx>ni siieh altei^ona ii| the movement of the 
two poles, proceed lAose chai^esi of weather 
which give us vfuiety of season* 

As the poks wwld lose in summer only apart 
of the ice which they had got in winter^ the 
result would be their beoamieg in the bng run 
heavier than the chains of primitivie nonntains 
which served as their counterpoise in the tonid 
zone; and as I have supposed the pc^e near the 
Isthmus of Panama to have a laiger proportion 
of mountaixxs, and to receive a progressive in^ 
create of weight by the accumulation of ice, the 
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TOBMXiOBMe would faa that it wouM baooner tbe 
hemmgi uid tba wrik woold gradmUj hae iti 
first cqailtbriiBftj Hits pdk^ iviitdi I sinrfi call 
we9len» witb rdTefence to our pasitiaoy imyAoi 
be Mfqpaaed to haore iiiaensibfy pasted albng- tha 
segnoiciit of tbe^cbcoinfti'eace eKtcn^g^ faatw#n 
k and the noilb poto^ where it^appeani at present 
to be fytei, and tir have deteeminedi^ in iHt 
cxHSPse of the year^ the incMoniti^n of our hemis^ 
pheve towards the sun seven da^ps mcxi than the 
oAev beims^liere, wbkSiy by wasy of ooonten 
poise^ is loaded with » miKdx greater qmastity of 
ice. Vmm thtt^ peograssive augnentatioa of 
weigl^iat one pole^ llefe reaulted a third morei^ 
oaenl of rtht eatth^ so a* tor p t odace a sKght vahi 
nation in the i Aelixiation d£4ts axis toi that of the 
eeliptfie. This hypothesis is suggjested to me' in^ 
consequence of the Isthmus of Paaama and the 
Straits of Java^ (which' I have wpposed to 1» 
the^two primitive poles) being at the diatanee of 
180 degveea ftoqr eacb oAer^ the' disttitice e»^ 
isl&og between oair pmienfc pdisa; iboi» tiie one 
h&mgi like oer nortb pole^ in the middle of m 
contiweqty aad Iftie ether in tbe middle' of a sea:; . 
ibom ih^ two chains of primitive mouatams 
baingv in^ regard/ to tbem^ in inverse^ but similar 
dimctiens^^ so>. that the consequence was the same 
equilibrium for tiiek corresponding oceans. My 
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idea is farther supported by the cireumftanee of 
the lands and rocks environing^ the situations now 
mentioned being intersected and broken like 
those of our frozen zones, an ^fect not to be 
accounted for by any existing currents in these 
seas^ nor by the temperature of the atmoqpher« ; 
and I farther conclude that they must at one 
time have been in the midst of the froien zones^ 
since Europe, distant ninety d^rees from either, 
seems to have been, at- some period or other in 
the history of the world, in^the midst: of tbe 
torrid zone, as is proved by its fossil^* 

Let us now attend to the oonsequenees that 
would result from such a disposition of the globe. 
At the commencement it is evident th^t the > ice 
which would fix itself at the poles must have 
proceeded originally from the bosom of the 
ocean, and have diminished its bulk ; hence an 
extension of the proportion in land, whether in 
the shape of islands or mainland. While a por- 
tion of the watery world, after undeigoing the 
process of evaporation,' was fixed in ice on the 
poles, another portion became changed. towards 
the equator into the substance of the vegetables 
and animals which increased as the land ex- 
tended. Genera of immense extents and of an 
almost endless variety of species, such as shells 
and madrepores, proceeded from the bottom* of 



llAilirai9I£t CMP NATURE* 53 

the deep^ md formed jshoals; promontories^ and 
islands^ the surface of which is covered at the 
presei^ day with cocoa*-trees ia the midst of 
the Southern Ocean. So numerous and so ex- 
tensive are the genera of this description, that 
the 8(^1 of Europe appears in a former age to have 
been in a manner formed out of their relics. They 
extract a sohd substance from water^ in the 
same >¥ay as vegetable products from the vapours 
of the-air, and terrestrial animals from the juice 
of vegetables*. We may perceive^ without the 
aid of a magnifying glass, a periodical augmenta- 
tion of > the bottom of rivers by a succession of 
annual deposits. Water seems to be, like the 
sap of trees, ^ kind of fluid earth, and the 
Uood of animals may be called a kind of liquid 
flesh. 

I am inclined^ to account for the greater extent 
of the ocean in comparison with the land, by the 
necessity of seeking in water a supply for all 
these transmutations. Reduced as I imagine 
the ocean to be, it is still about twice the extent 
of the terrestrial part of the globe. The Atlantic 
Sea supplies, by its evaporations, to the rivers of 
Africa and America, a greater stock of water 
than they require, while the Pacific and Southern 
Oceans, far more vast and deep, water only a 
few islands by their vapours ; but they feed the 
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1436 of iht Swfh pole, 'whidl in winter >is of 
several fliousand miles in diitninnfeHNmee* t 

I might add a number <if «>ther ciyemnBtinest 
in support of my bypochestfi. The vemmis of 
msgetMe prodnets, «f ^hdls and of anmitk be^ 
iottgingto a tropical elimate^ fotMdin^siieh.abtin* 
danee in the qnarries ef £urope and Siberia^ 
lirgue that these countries must frnnarly ha^e 
bad a climate simihtr to thtft whidi ^s Ibund aft 
present ia the torrid sone only. It seems im* 
possib!^ that any currents OMld have farong^ 
quantities of the triiacM gigu^ <^ ^dve weighC 
bf aeiFemI hundred pounds^ to llie <cHis of Nor- 
knandy, or 43ones of ifelepbanlts to the banks of 
tfie IrtTs. It deserves to foe reaiiark<»d that the 
e^rtensire banks of sheH^fisb, =feuiid «i<lhe4nterior 
of land^ are not without arrangement^ as wovld 
tmdoubtediy ^have been th^ case had thef been 
thrown *Mtfaer hy any oonfndsiovi 'of the 'ooean ; 
tftey are 'deposited hi layers extending *lei^bwise^ 
ks if the dpot -where they are found bad baen that 
t>f their gfenc^a1?ion and growth. We find limm 
tX all sizes, and 'dasaed, if I may isay so, by 
families. It is probsMe tibat Natni!^ wtilA more 
fertile in the bosom ^ iftie sea than on the sniftoe 
bf land^ makes arrangettieiMs Ibr fmtting a itep 
to that progress ef animal populaftioa which 
"wouid ^therwi^ fin even the «feean in ^^ com^se 



of'ag^s. The femak of tbe cod*fiA is known to 
contain mittidiM of e^^; so tba^ to prevcvt the 
indefinite mUltijilicittioA tbat would take plaoe^ 
Nature has a|){)olnted ishi birda^ and men to 
prey updn tb^m* But what would be the cb»* 
sequence wei«e each of these qpecies covered by 
shell work ? The produce of oar fisheries would 
sooii be suttcient to S& our harbours. Now it 
ieems likely that Nature employs, for the destruc- 
tion of entire generations of marine shell-fish, 
liieans ct Ae same kiiid as those whkb are 
hronght inCo a^iftion against insects. At the ais* 
temnat equinox a north wind is mfficient to 
destroy legions of flies and butterflies ; while the 
faigll tides, mbetd as they are with muddy and 
sandy partides(, may, for aught we kik>w» destroy 
and bury banks of sbett-fisb. It iis not im- 
probable that such is the intention of those pe* 
nodical and viotent hurricanes between tbt 
tropics, where shelUfish and madrepores generate 
to rapidly that, if a vessel get aground and stiek 
iaM at the mbuth of a harbour, their accumalatioa 
is such aa to fix her to the spM, tike a shoat, ill 
the course of a tweliremonlii. This I have myself 
Witnessed at the Isle of France ; where the hulls 
of four vessels, neglected and allowed to rot in 
ifie harbour, had been made by accumiihled 
tuadrc^pores to look like so many reeks, and couM 
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not be discuagttged from thdir poaition till cables 
and machines were brought from Brest at a great 
expense. The shdvies which snrroond that island 
like a girdle are formed altogether bj sea insects^ 
and thei:e is in fact hardly any means of ^ap- 
proaching the coast except at the mouth of the 
rivers; a proof that the deposit made by a stream 
of fresh water^ or perhaps the mere action of its 
current^ is sufficient to stop the labours of Uiese 
t^iants of the deep. 

I conclude therefore that the different layers of 
shells in our quarries are to be traced to similar 
causes. As to the elephants' skeieton^t in Siberia^ 
it is singular that they are found collected tot the 
nufidber sometimes of fifty, at a depth of moM 
tbsn eighty feet on the borders of the Irtis* 
Tiiey are discoverj^d by the ravages made in the 
bai^s of that stream pn the ocdiniienoe of mighty 
floods. The circumstance of their lying in 
quantities together may be ascribed to the welK 
known disposition of those social animals to live 
and die along with others of their species. When 
they find their life drawing to arclose^ they are 
S^id to seek in the neighbourhood of water a- 
solitary spot wliere they may expire under the 
shade, of trees. This custom is well known to 
omntalists.; for in the Ai^abiafi Tales^ a work 
where ; tl^e habits of animals are . equally we}l 
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described as the customs of men, :we ^ftre told of 
a faonttimtn vrho made a sudden fortune by finding 
a s^Hptking quantity ef kory m a spot fi%« 
quetited/* HI this manner, by elephants, and«eoii* 
vea^ed into-a kind of cemetery. The bones anid 
teeth* of those -which are found in a fossil state 
on the banks of the Irtis are considerably thicker 
thaa those which the chase supplies to tl^ African 
huniter; a proof' that the Siberian elephants died 
at an age in which they had attained Iheir full 
grovvitb. The layers of earth with which they 
are covered {Hx>ceed, no doubt, from« alluvial 
deposits made by the Irtis. 

My ' theory ii» re^rd to the original position of 
the {K>les tf Ihe earth would reeeive fresh support, 
could we fiiid, at the Isthmus of Panama or the 
Straits of Java, bones of such animals as the 
rein-ideer, tiie«dea4K>rse, or the white bear, along 
with, the remains of trees^ of a northern clime, 
such as^firs^ But the selfish men^ who penetrated 
into the depth of the earth to grjutify : their 
avaiiee, did not take the pains to look even at i^ 
surface for those things which might have en- 
lightened their minds ; so that the natural history 
of these rich provinces is in a manner entirely 
unknown. The jealous avarice of the Europeans 
prohibits V the 'exportation of the seeds of the 
valuable ^vegetable products of these countties^ 
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ef their dkrres^ their mitmegs, their vdnilht^ knd 
doee not even peraiit a traveller t6 penetrate itito 
the interior* Vft are thus obliged to confine ourw 
selves to the svperfieial accounts which have as 
jwt been given ; yet these even seem to sup^Ij 
some reasons for believing that these lands^ so 
much favooied at present in pcnnt of cNmatc^ 
irere fi>merly under a froaen aone» 

The rocks of the torrid zone are broken in 
every sense of the word. Their fragments are 
MOt spread along their bases, but are scattered at 
a great distance over the surface of the hund^ and 
even a great way into the interim. We cannot, 
with any confidence, ascribe such elects to 
earthquakes, volcanoes, or Ae operation of heat* 
Earthquakes may overd^row mountains, and give 
elevation to a plain ; but Hiey cannot cleave a 
wtid rock, burst a flinty or pfoduee those immense 
beds of sand and gmvel which are frnmed by the 
fragments of these substances. A vofcano may 
neh or calcine a stone^ but it very seldom breaks 
it ; and when lava bursts, it is by the suddein 
operation of cold, ttt in the same way as melted 
glass plunged intb a fluid on being taken out of a 
fismaoe. The kun*s Iveat, however gre&t its in- 
tensity, has never been known to burst a stone; 
The isle of Fiimce^ where, iMScording to all pfo^ 
hahififey^ there never was ^ther a vcdeano, (since 
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there u no »ppMraiiceof lava,) libr an earthquake, 
is jSiled throoghoQt mith rocks wtAdk prevent the 
-plough &om being used in ^ii^ltural labours, 
^e 4iasie I have nndksrstood to be the case in xmr 
ijotsmavA laifmds; and in most of the islands of 
4he iorriii iono» 

Before irttempting to ascertain the manner in 
ivfiich stones are cleft, we ought, in my opinion, 
to ttndei^tand the iitianner in which they are 
fcrtned. The fashionable mode df explaining set 
thfe pteiMit day the jmietian of Iheii* parts is by 
ffiutoal attriictioB, but this principle, too much 
^eoendisod as it is, does moftoSbrd a satis&etory 
Mlotton. Wore it the case that a stone attracted 
othcR^partides ef atoiae, k wotdd, on being put 
mi kindred sand^ ^ covered ^yver in ^e same way 
as a loadstone becomes covered wi^ 'ihe iron 
flings on whidi it is 'placed. This, it is w^ 
lonowtt, does not trice pliice; and my opmioh is 
Mutt the fraeture of stones was originally pro- 
^doced by the allntiate action of heat and tx>Id at 
the time when, as my hypotlvesis implies, they 
were under an icy atmosphere/ In ^udi a situ^ 
atioB liiQr wonM undergo what* takes phde at 
presMt in oar wmters, in wbidi frost and tiiaw 
Itave the efebt^f breaking tbeBi>' and even of 
4«dttd>ng the gmand into )>eWy Iragiiients. Cap- 
tain Cook r^preaeOte ^e teoM vtMote isl^ of tbe 
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Southern Ocean as covered with fh^ineiits of rocks 
to such a degree that one can hardly set a foot on 
their hills^ or attempt to walk up their sides, witb- 
40ut running the greatest hazards. Martenz Or 
bibits a similar {»cture of the rocks of Spib^ 
bei^en, describing them as masses o£ granite in 
a state of dissolution. ^^ The stone of these 
rocks/' he says^ ^' has veins of different colours 
like marble, red^ white, and yellow. This stone 
pwspires, if I may use the expression, .upon a 
change of weather, and gives its colour to the 
adjacent snow, which is apt likewise to become 
red by the rain which occasionally runs down the 
side of the rocks. At the bottom of the moun- 
tains, where there are no accumulations of snow^ 
!9m meet with blocks of rock which have fallen 
above each other, and between which there are 
defts, so that it is a matter of great difficulty to 
walk over them, l^bese stones, or rather frag- 
ments of rocks, are of all sizes, and are mixed 
together so as to resemble a heap of ruins ; they 
are of a grey colour, with black veins, and shine 
like silver ore. The summits of these mountains^ 
seen from below, appear to consist of ^rth, but 
on getting up to them we discover nothing but 
rocks, as at their base ; which is farther proved 
by the frequent fall of fragments and blocks.. 
When a stone is thrown from the top of these 
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ttcmntaint, the noise of ^ the fall makes ^die valleys 
lesomid Iflie thunder. Most of the moantains 
are .' so high thaA^ whenever the weather > is not 
dbar/ thejr appear, half^ covered with the douds^ 
and some of (them look as if > they were on the eve 
of tambHng. The height of a ship's main^mast 
is not to be pnt in* comparison with that even of 
the smallest of these hills. A ki^ fragmeat of 
one of them was detadied with a dreadful ^noise^ 
one day that the sun shone in foil splendour, and 
that the air* was- perfectly. calm/^ 

Travdlers^in Switoerlafnd give nearly the. e^tne 
account) of the glaciers and roeks of granite in 
that countiif. It must, however^ be- confessed 
.tfaaA the navigators who hstve proceeded, in tbe 
dkection of the North 'Pole bavey in conseqeenoe 
of thesimplicity of their narratives, given^mose 
instniolive> data for the theory of the earth than 
our land travellers ; they may besaid. to ^have 
visited - the trunk of the^ tree, while llie others 
have seen only its brandies. As for me,' without 
having proceeded, like Martent, to the. eighty- 
first degree of north latitude, I have witnessed, 
in the sixty-^first, similar effects of' frost and thaw 
on the* rocks of Finland. That country is, in* a 
manner, paved widi small bills of granite, rounded 
at the top like a leather cap,- ^ and^fwit^wed^ wilh 
chinks thrdi:^ which the water' oozes in' \all 
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difcctioiis*; M that one. is oikmh mpt to slidtt itt 
endttTouring to gain the top* Tbe aidts of tlieie 
kiJis are ofisen exfoKated^ andibuaat by the dfect of 
tiis firoat of winttr, to. that> Uml »Q|iaoent vattkg 
we filkd with their fsagnentsi ; yst mosay niiiid»» 
roomty aod firs, grow there in abundaoQc^ Thew 
hiUs ate e»tinely difieareflit from thms af our part 
of JEior^pe; having neilhec satient nor rer«aKlering 
angles to €orneq)ond9 and boiDg in general 'rnr 
a«faited» <^ an. wal fovm^ and sttKrcmnded in all 
directions by a small valley. Ta oaispafe graat 
thiiiga tf ith muM^ they are not isnUce m stone set 
in a colkt« I eollectad aeR^eral pieces ' of then 
nrhidh : wem of a red and while ceiam wilit a 
alight idegcee of transfmrency. On rubbing them 
agnimit eaeb other at night, I was gyeatly aer^ 
priaed toi diseoKrer a pbieflphpric light in theui 
inaidet ^nd to find Aatthey emitted a siilphureond 
melU' I had taken them at firsts like, hon^ 
Marten;!^, for pMcea off oserbie^ but aocMOb learned 
that they wei^ (^ granite* It was ope of these 
blodcp detached by a natural faH» that Catherine; 
II« got transported all the wny from Finland to 
Petersburg i^.forea the base of a atatue for 
Peter the Qreati. aStif liiatcity were not itself 
iQiiJU^mare iUuilnci^ m«HUinient to ita fi^under 
than. a liagfs^t ^ aroek eonmyed 1^ the labour 
of lu^ pcipjple* . Finland is so mud^ covered with 



tbeve i^roken racjkSf tb^t moamt gMgra{^rB gav« 
it the naoH) of lapi^a* The aawe ^f such 
repeated iwMtw is to be sought only in ih» 
alt^reata. opena^Qn qf h^t and q^UL Sami^thiiig^ 
of. tba sMPe kind may: b« seep, iii o^r teiop^rato 
Q}tmate$» wK <m}y cia the tree^ which frost and 
thfiv alfect sp vjsjthly^ but on tbo stow <^ out* 
buildiag$> wi ef^n on granite. W« bave at 
Pafifa at th« gata <rf an hotel cy^osito the Capu- 
Qbiw» Rue Sit. HwoH, two piUars of granite» tbo ^ 
tops of wihidbi^ thirty years agc^ were oraauiented 

with polish and mouldings but are novr exfoliated 
by the op^a^tion of the. &wt in wintcin 

IliO Qonciusian &0m all thii is that tbo frag^ 
QfteiB^ whieb at present ewer a part ev^d el* pur 
t<wperajb9 zone^ w^rci formerly under an icy 
zm^ Ifk Mppvrt of this it way be observed 
that the polar ice ia in a $tate of progressive 
ai|ga]iei>tatioi^ and the torrid zona in a corre^ 
spo»dent siMte of diminution. The taUer^ in thai 
time of Pithcas, is understood to have extaoded 
fprty^sevoa degrees and forty minutes^ whiio at 
pres€^ m extwt is not beyond forty^s^ve^ 
dc^r^oi. If there be any aocuracy in these com* 
parative statomcatl^ the result. i» that the angki 
fiariood by the axM of the aq^tor and by tfaalt of 
tb#. eaKj]^ which at prenani is of nearly tweaAyw 
three d%i^9.a|id a half^ ia less by twenty mini^tci 
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tbaa it was two ihotisand years i^. The infet'^ 
ence from such data would be that^ in the course 
of so long a period as 14 1 ,000 years, our equator 
and our ecliptic will coiticide, and will have the 
same poles ( that is, that the days would be 
equal to the nightSi Finally, an alteration in 
the inclination of these two axes is said to be 
observed in some c^ Uie planets, a circumstence 
wbidi, ak^ng with other reasons already stated, 
tends to confirm the notion of these planets btiving 
seas contributing to their rotatory and periodical 
motion. 

The two icy continents, which cover the- polcis 
of the world at the extremities of its axis, may 
be compared to two weights at die extretnities of 
a lever in equilibrium* As these weights are in 
a skiate of progressive augmentation, they produce 
vibrations, which however diminish until the 
whole rest in a perfect equilibrium. From this 
it is evident that the greatest part of the earth 
would be uninhabitable, as the torrid zone would 
be over-heated by the constant operation df the 
sun, while the frozen zones would never experir 
ence a melting power from never having -the sun 
on their horizoifi. Nature therdbre has don^ 
nothing in vain, and even niakes progressive 
improvements in her wor^s ; she seems, to , ine, 
moreover, tc^ increase from time to time the pro-^ 

1 
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pinrtipn of lapsd^oija tbe enfth. I «m i^qlm^ 
therefore to befiwe thftt^ whenever the p^lee <3f the 
asliplic JmBdme the sacie vnth those qf 4he 
equator, the poles bf .the earth are; ^keiy to 
^cilange in coBseqaence of ihe wci^t of: jthat 
lietniqifaeie where the greatest aociimtilatiQii has 
tak^i place; for a maiiii laod must be i<ia atate 
of aagmentatioii in consequence of the ^eiftrse pf 
vegetation, whick goes on oonverting atmospheric 
water into vegetable substanees; wiiile in the 
sotttiiem beffiisphisrie^ cempQsed of a V0^ traek ^f 
water, the weight of these waters, fixed- as they 
are in ice, mast be conaidered ^as baying airived 
at itfi^ maximum* 

My theory points llierefore tp the prdhability 
of an eventual, Ih^ugb a very remote t^voliition 
in the position- of' the >gkrbe/ atid^ to the idea of 
the poles dhatigitlg iddn^- With the centre of 
gravity of the ea^b^ 04r the latter lofsing 'ks equi- 
1 ibriifm . The equ#tor^ beinlg grad ualty lightened, 
will become insensibly the meridiati,; and the 
meridian, from increased weight,' the equaftor. 
Among the first features of snefa a dhange, woill]i 
be a partial deluge consequent 'on the mating of 
the masses of ice accumulated at the pole's* The 
history of almost'all %)tttk>ds tsonetirs in redording 
a calamity of this nature, which, according to my 
theory, must have taken j^ace at the time when 
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the earth had for poles the corresponding points 
at the Isthmus of Panama and the Straits of 
Java. The result seems to have. been that the 
mass of water^ on fixing itself in the shape of 
ice at the north and south continents^' retired 
(rom a portion of the land which it formerly 
ooi^red^ and left it to be possessed by .the vegetsA]f)e 
' kingdom. The harmonies of the earth wa:^ UQt 
changed but occupied different situatiom^ the 
east becoming norths and the north beo<>n\ing 
east. Those who put faith in ancient l^nds 
may cite in support of my theory the tradition 
of the Egyptian priests^ that the sun foriperly 
rose in the west. They who pursue tb^ specq- 
lation farther by calculating that it was th^n f:hat 
half the quantity of the habitable earth, was 
relieved from the pressure of water ; that Europe 
became dry and spread itself along its ferruginous 
soil ; that the sable Africa appeared with its 
yellow sand surrounded with palm trees ; that the 
innocent America arose out of the bospm of 
marshes^ with raines of silver in th^ midst jq£ hc;r 
plantains and sugar canes ; while New HoUand^ 
covered vrith va&t tracks of sand^ raised her head 
like a child from the cradle. A poet would .reprc^ 
sent these di&rent parts of the world cppiing 
forth' like daughters of the deep^ s^dorned with 
maternal gifts, and destined, one day ^to ^id e^cU 

4 
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odier in idterehanging the blessings prooeediog 
from the sun^ th^ comncion &ther of their tege-- 
, table treasures. 

' This supposition ; of a -progressive increase of 
the continent implies a great revolution in regard 
to the borders of the sea* The portion of w&ter 
deposited under the surface of the earth htms^ 
as we have already said^ a subterranean $tDre 
with which fossil sands are impregnated even at 
a great depth. This is shown in the case of wells, 
whick are one of the chief methoas of rendering 
the earth habitable throughout^ by s^fTording tis 
reservoirs of fresh water inider almost any situa* 
tion; The wat^ suspended in the atmosphere, 
or aerial oeean, as it has been termed, answers 
the purpose of decomposing light into colouns,^ 
and of aflbrding fertilizing showers; the fluid 
expanse appears formerly to have formed moun^ 
tains and continents ; while the icy sea operates 
to refresh the tmrid 2one ; and the waters under 
the surfece of the earth conduce to the formadoti 
of iipi^iierals. These subterranean waters, tranquil 
as they seem, participate in the.great agitations 
g( the works of nature, and are condu^ve to the 
ibrmation of volcanoes and earthquake^. These 
dreadful phenotpena are formed in part by the 
dissoii^t^nof nitre, bitumen, an4 mineral sulphurs 
of vegetable and iinimal products hurried by 

r2 
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tiv^er^ info the bo6om of the ocean, and deposited 
in certain parts of its borders, where they tindergo 
fermentation ; and also by the dilatation of the 
Subterranean waters which lie in the adjacency of 

' Ifhese deposits. When the inflammable materials 

• which impregnate a portion of the borders of tHe 
nea experience only a simple fermetitationy and 
when; after a long dronght, falls of riiin suddenly 
61ose up the surface of the earth and prevent the 

^ passage of their exhalations, it is then that th^y 
produce those dreadful shocks which are felt at so 
great a distance from the focus of the movement, 

*These shocks have long beeti known by the 
emphatic name of earthquakes. I never had the 
misfortune to witness one, but I am fatniKarwrth 
the descriptions of them ; and of all that I have 
Tead, that which most strongly affected me was 

*the one seen and described by Kircher. He was 
sailing in a felucca along the coast of Italy, when 
a sudden and prodigious swell" of the waves 
obliged him to disembark. Scarcely had he aind 
bis companions set foot on land, when the shaking 
of the ground around thdm showed that it was 
an earthquake. On this they' immediately re- 
embarked, and were carried about a league farl'hel: 
along the surface of the water; but the sea 
becoming more and more agitated, they were a 
secotld time obliged to seek shelter on thecbast. 



Thf y, lftndf4 nwr ^ town witU which tjiey werf 
^cq^nt^d, a^4 which w^s caUedj I beli^ye^ St^ 
S^p^B|l$t3 ^^atf4 a]^<)ut^ two |»ile9 from the 9eaT 
9i4e at tbqf, foot of ^^ ajjoimtaia. Having di^wi^ 
tbeii ^lu^^ ypOQ th^^f^ody they set Qi^t towardii 
thfB vity, wd Cf9i§$?d j^jwqodlyii^g Mwqw k an4 
^^;*bMi:e., . Aft»r pwfipg through th|? wop4 tb^j 
S0^»^ 4i«^irn np! h5vbiljati9n» ^H*t they {i^of^iyg4 
a yc^ymg ujap sittiog pi^ tji? falkn tropfc: of » 
tr€ft,:Wth a ijaipyn|fi4 iprfc. ^nd with. eyeiJ fi^ 
W *bo gr<>V»4v V^W ^!^^ biai; rfpe»|bpdly 
V^re th^ toiVD stf^^.Jf^f gfve theipiiflR answer, 
but rpse up, aad, pointing wi(th l^M &9gW to w» 
«;9?t^8iv^. lakfi) r^n towards ^ fc^-Sft and diw^ 
api^earedf/ Thi* tpH^i wja^iph i^ne iQf J^eip J^ 
seien hf^l^y had> s^wijljowed up jth^etowi? afii4 ril 
i$9 iiit\abitant3 with ^hf exfi^tipa of thi# sQlitair^ 
youth. 

This and other .oepurrepces of the ^saoie k|nd 
prpve thiit subterranean yrat#r is one ^pf the prin^ 
cipal ftgents in pff>d^ci»g Wthqwffaps, tb^reff'^t 
of whi€;l;ip ^pipst alvicsiys, ia tp tt^jo^wr a <]uant»ty 
of wat^r [^9^ ^f boson;! of th^ (^arth. ^b^ 
was e:];perieQf;e4 Qiji ^t« 28th pf Pc^ober, 77<4& 
^ (j)aX^o wd,»t L^ijnj», tw9 tow«$ x>f F<«u., w^jeb. 
«i« only. ,twp leagwas 4i8j?^ from .««?h pthcsi;^ 
The w^ Wm« i?gitaH?d, ftnd iiio>«d.*il»t)t m 
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first the eiFect of repelling the water of the sesl to 
the distance of a league ; but on it^ return it 
submerged the town of Callao with at! its in- 
habitants, and even spread tb a gfeat distance up 
the country. Lima escaped destru<itibn^ but' ex- 
perienced shocks which overthrew most of its 
ediiSces, though of stone/ and baused the death 'of 
many persons within 'their walls. Several laki^s 
were at that time formed in different parts^ of' thfe 
country. Similar effects took place at Jifmaica 
on the 7th of June, l602^ and at Lisbo^ in 
1755. Since the earthquake at Ja^aica^ thd 
iwater is considered to stand' higher in the wells^ 
and the ropes used fbr dfevHti^it elite sacid to'be 
shorter by two or threfe feet' than before. Ac- 
cordingly several philosophers of antiiquity pre- 
dicted earthquakes from the • occurrence of ariy 
sudden change in the state of the wells. 

It is then apparent that tlie waters under the 
Burfajpe of the earth' co-operate with those of the 
$ea in causing these terrible phsenomena; When 
the materials which produce them are itirflamed, 
the earth dpeii^^ and a focus is 'fo^mid Which is 
kept incessantly burning hy fresh' matei^alsV The 
stones, *he vitrified earth, and the scoriiB vomited 
ffouiit, Jbrpa' around it, in the course of ages, a 
ino^ntain,' the summit of which rises eventually 
^o a g^^t t^eigh t It may eVeii be sUJiposed ths^t 
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Nature prepared beforehand these yol^oes withr 
their subterraneous famaces in the bigfacaC chaiim 
of mountains, and on ithe bojrders of the sea, for 
the sake of purifying them. At all events it is 
certain that volcanoes in activity are found <mly 
in the neighbourhood of water. The remains of 
those which at present are at ia distance froni 
water, and which, like those of Auvcargn^, are 
extinguished, i^Kurd the clearest proof of th^ir 
having had the ocean in their .neigbbourhopd; , for 
we find around their bases a <)uantity.of marine 
fossils. Moreover, in tl^e eruption of ;VQlcanoe^, 
torrents of fresh water are seen t to issue frqvik 
tbeif sides, in suefa a ^qii^ntity as to overflow, and 
sometimes even to drown, the . adjacent. ;countey^ 
Some naturalists attribute volcanoes tt> an as^^m? 
blage of rain-water in. the crater*; bujt> how. i^ it 
possible tl^t'rain could fall there without und^r 
going a prompt evaporation, since the, fire qpn^ 
tainod in it dilates the interior .water, and forces 
it to) open a passage through the Mdesof tbn^ 
mountain? . . : -^ 

It follows< <th^n that volcanoes are formed ai^ 
kqit open, iu a. great measure, by. water situate^ 
both above and helow grounds Earthquakes^ 
volcanoes, and^.torrents of water, are all instrur 
mental in incessantly renovating thcrglobe. Were 
the earth to remain constantly in the state in 
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which we see it^ its moantains would progf^ 
siTely dtoline, and the ocean would be filled u{i 
with their remains. It is the ocean that hila 
levelled the strata of the earth ; it is the ocQftti 
that overturns/ and that re-establish^ them. 
Nature acts like a laboura: who ciiltivates his 
ground in opposite wajs ; she raises what.is loWi 
and -brings down what is elevated i lending to 
^e north the fossils of the south, and to the 
iouth those of the north. She makes use of thci 
Ocean as her pk>ughshare^ and the globe admits^ 
in consequence of its spherical shape^ of being 
ftlrrbwed by Water in all directions. Men con-^ 
itruct barks with a single prow to sail backward 
and forward on the sea; but Nature construets 
barks capable of sailing in every diiiection in our 
atmosphere. The eflfect of .a sj^erical form beings 
aft t have just said^ to admit of beiag traversed 
\fi all directions^ every point of its ciroumference 
tnay be considered a pole, and every circle an 
equator. ]|^rozeh mountains are 4isseminated in 
every latitude ; their summits possess the power 
of incei^antly attracting vs^oiii^^ and they have 
sufficient slope to ensabfe the waters which* floW 
from them to run into the bed of the sea at what- 
ever distance. It is singular that lakes^ situated 
at the bottom of frozen mountains, are frequently 
&s deep as the summits of these mountains are 



hi^, Th^^euthtro Oq^D It fcu^^ipcised to havc^ 
HI its profoundfit^pajrt^ a dfpth ;of n^y foor 
mlei^ whkh* corrtspwds to tbe^ height of th# 
loftiest of theiCondillems. If to tiiia h^ht ypu 
add the pjrnkmidt of ia^ which ^t the pole mity 
be^appoicd'to rise to. the h^ght of foiir ]!Qile9 
perpendicular, («hiOe under the torrid sone it 
^Bet^to ft third of that. height on the top of the 
Gbrdfllemey) you 'Will* have in all an elevation q( 
Mgfat tnileB ; an istevatidn 5vhioh> at tlie rate of ^ a 
foot per mile; giver tbe /owaa an .ai^ple J^l |jo 
enable it to- roll roiind the globe in a r^piral direct 
tion. The fall df ;tbe Seine islry no means sO 
^eatt flt'thtf bridge of Notre Game it i^ computed 
to 'be i^nly ^sev^ty /fait above tfae.^evel of the 8ea> 
aMwnigh/ . inotedhig 'windings, it perforins a sub- 
sequent wnne of . more than seventy leagues. 
* lln) hand oi Fvovidence is ^o betraoed in tbi$ 
arraltlg^meht of fosAh. as well as in that of vege^ 
tables and a^imals^^ Trees growing on th^ bor* 
ders 6f rivers, and even .on ^ aea-shore, ^p^ 
liable to be overset by cunents, as takes place 
with i?«41IdWB and anangroTes^ > Jkhe briunches of 
ti^ich beedme roots, and the roots branches^ 
These borders of the ivaAer may in like manner 
be rendered, in the course c£ ages, ^tber basins 
or mounttiins. As af branch possesses the propeiy 
ties of the trunk ii^ich begrs it, a mountaili 
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may be said to have^ m the some measure^ the 
properties of a vast extent of land; Sbme per- 
sons are apt to account tfaemsel^fM'unfevtitnale on 
seeing around them an immortal. Nailufe^ while 
We persopally are in a state, of daily tdooay. Htm 
much more unfortunate would 'it • be) that we wens 
immortal, and that Niture should waK old and 
decay without tj&e power -of' repatir? In what 
manner could that perpetual life be supported by 
transient enjoyments ? But Natiire is in- a staete of 
perpetual renewal^ and if we are .destined to 
&U successively in fulfilment of her.laws^ it is 
for the purpose of extraeting a better life from 
the relinqmshment of the.pveseht. I S&e:doeano(| 
delight in a monotonous rou^e oC.oreat^n and 
destruction ; nor is she contented to: derivis incest 
aantly the same harmonies from .the same iAj^edMi 
like a painter who should. iooeikpy> bimiielf :per^ 
petually with the same laoidacapj^ like a musir^ 
cian wha should dwell . eternally < on jth§ s^me 
tune^ or like a poet of barren imag»i*ti<m who 
s^uld iticessantly repeat the scime deaina; 'Na« 
ture varies without end rher.flcenefl^ ber:paintMDgSy 
and her charaeters* An ingenious mechanician 
arranges faarimnisiog 1»bes in a frame ; he com- 
poaes correqK>ndingfnotas by means of sa»i]lpins 
skilfttUy fimd on a^cylisMbrisuspended by an axle i 
he tuma the handle^^ atod a melodkms aif is forth^ 
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with heard ; he raises the poles of the cylinder by 
means of notehes^ and ii(ew aiirs Gome forth in 
succession to churm the ear. Is it possible that 
««, .bonW have dhplayed more .kill in . «..i. 
eal instrument than Nature in the formation of 
die globe } She has spread her difierent kingdoths 
along its surface ; she makes it revolve periodiT 
Calljr, and she sheds in succession on her pro- 
ducts the solar harmonies of days^ months^ sea- 
tfons^ years, and ages. 

' God is not only infinite in duration, in power^ 
in extent, in goodness, but he is infinite in intel* 
Kgcnce. *' His works advance from perfectioii to 
perfecttbn. The spring rising out of a rock is 
preferable to the vapour attracted by the rock ; 
the rivulet runtiifag frbni the hill is superior to its 
spring. The streams which traverse valleys and 
I^ns surpass the rivulet; the majestic river, 
descending from lof^y mountains and rolling into 
^be sea, is more beautiful than the stream; the 
sea, which* bafiies islands and extensive countries, 

f 

is filr gi'attdeir than any river ; and finally, that 
ocean wbicfe surroUnda the world is infinitely 

• 

more magnifieent than ar* sea. Vegetable prdr 
ducts, fbr , whidi iit k gr^t measure these har-^ 
monies wtr6 appointed, are more perfect than the 
winds which blow on them, than the water which 
bedews tbem; or the soil which bears them. l%e 
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^nitniil kingdom is, in Jike manner, superior to 
tlie vegetable^ and man to animals. Mpreover, 
all th^se divi^iQns of the kingdom of Natare are 
in a progressive state of amelioration. Air and 
w^ter are changed into earth, as well as into vege« 

table and animal substances ; new continents arise 

» > 

out of the bosom of the sea. The orchards of 
Asia crown the marine fossils of Europe, and ex- 
tend to the shores of America, while the flocks 
of the ancient world are multiplied in the Savan- 
nahs of .the new. ^iltt this .amelioj:ation js parti- 
cular!)^ appareot in the situation of man. Thesis 
was, I believe, a time when of Europe little elf e 
ijFas visible than the Ripha^an mpunts^ins, the 
Yolca^boes of Hecia, Auvergne^ iEtna, the Alps^ 
the Pyrenees, the Appenines ; a time when the 
fisherman cast the anchor of his baric on the 
glaciers of Switzerland. In progress of tinie the 
water flowed off, and Europe saw . n)^igni(icent' 
pities arise. out of the bosom of obsciAre quar^s^ 
while stately vessels were constructed from tjtie 
oaks of her forests. Her childreqj numerous and 
industrious, spread over the world, and collated 
an ample portion of its r^icbes. Trees imported, 
from the forests of the new world were made t^ 
^ado)y their parks, and thmr tables . w^re sup^ 
^ied ,with the fruits of Asia. It mayt eqter int^ 
the^ arrapgementa of Providence to <M|Use a^t ^ 
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niture perked the waters of the Southern Oceln 
to withdraw^ so as to leave behind a new conti- 
nent, in which the hamlets of the poor islanders 
of the present day will be changed jnto magnifi- 
cent capitals, and whence there may proceed 
fleets of merchantmen to trade with the old 
world, and anchor, to ihe sound of music> on our 
shores. The commerce of the world would theti 
be carried on across an ocean of less extent, in- 
terspersed with fertile islands ; men would share 
the gifts of Nature with gladness, and would piit 
forth in concert their adorations to their common 
Father. A day will come, and the present gene- 
ration may flatter itself with "beholding its tlawri, 
when Europeans will teach their children to sub- 
stitute a disposition to mutual assistance for the 
fatal ambition of taking a lead among their 
equals ; and to consider that the interest of each 
is identified with the interest of all. 

It is from solar influence that we are to expect 

the amelioration of the physical world. Our at- 

> 

mosphere and our waters are incessantly operated 
on by it, and transformed into vegetable and 
mineral substances. The sun*s rays penetrate, in 
the torrid zone, the bosom of the earth, and, 
acting in a manner invisible to human perception, 
produce the diamond in the mines of Golconda, 
the ruby in those of Pegu, the emerald in the 
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rocks of Peru^ and the pearl in the depths of the 
Eastern Ocean. It is. the solar ray that forms the 
amber on the margin of the deep, and which dis- 
plays the splendour of the plamage of the fea- 
thered tribes. Improvement in the physical 
world is productive of correspondeat improve- 
ment in our moral system. May it be the lot of 
our posterity to advance in the career of ameliora- , 
tion^ until noxious passions are banished from 
the earthy and the human mind assimilated to 
those beings which now look down with com- 
passion on our ignorance slnd our errors. This 
hope, sanguine as it may appear, is in corre- 
spondence with the arrangements of that Being 
for whom the sun in all his splendour forms only 
a medium for the transmission of blessings to 
feeble iBortals ; a spark of that glory the blaze of 
which extends over the universe. 
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Aquatic Uarmomes of FcgetabUn. 

It is not ^Moever ifonus^ chUdcea of darkn^Ui 
ito speculate on: objects at siidi a distance and of 
such niag&ificenee.. l^t us. confine our jobserva* 
tjbns to our own earth, traTcl over its humble 
valleys^ . and . foUow> its ritukts across , meadowsj 
orchards^ and forests. We shall find there, within 
our reaoh^ a^aple traced . of. an infinite Proiadence> 
Sifid^ of <th? iu^nmce jof ^the orb of day. 
• . \f^e haye ^Ire^dy described four harmonies of 
v^tip^; with; the elements^ the results of which 
are.^eansj or collections . of waters^ of four dis- 
tinct characters .:. the aquatic ocean <iommonly so 
called ^ the frozen ocean at the: poles ; the aerial^ 
or ocean of clouds ; and the hidden or subterra- 
nean waters. Each of these has i^ harmonies^ 
positive or negative, active or passive^ of all which 
solar influence forms the main spring. We are 
liow going to make an addition of a &^ to the 
number^ an, addition .which> if my readers will 
pptrdon the expression^ I* sbaU call veg^;able 
waters;, by this J .mean that portion . of watet 
'Which is circulated and modified . in. vegetable 
;produ<;t£ii ^nd whicb^ by ati incessaQt flux and re- 
:flux^ . ti:;&ins(forms them intd solid matth*. Some 
idea of my meaning may be form^ed by fixing 
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the mind on the extent of our meadows and corn- 
fields, Uif,pro4t|C8 of which ftlls ^v^ry jear our 
granaries and barns ; on that of our orchards and 
vmef aids^ i>f which the f raits and iiiquor .repteoish 
.our celhrs; on tiiat of the wpjod oonsunllttd in oar 
^^docks and oa our keaftbs ; on the height of the 
:forwUi; the thicknesB of their foUage, kmi the 
(layers of yegetafate earth fonned by it alber fail- 
ing. Ali these pnoductions are the work of that 
,|iQitioa of the ocean which ii appropriated to the 
vegetable. kingdom. I leave to otiiers to explain 
the reialive proportions of these five divisions of 
the waters ei onr glpbe; and ahall at present 
-confine imjpseif to the principal harmcmes iof the 
vegetable, kingdom wijth water in ito various 
i^apes* Vegetable pteducts harmonize by means 
of its roots with the water below the sur&oe of 
the earth*; by its bark with the 6oaea ocean; 
by its leaves wi^ :the aerial ; and by its .seec{s 
xwith the aquatic. 

^ The harmonies of the different powers qf Na- 
^ture will be Ibund .to cross each other> so that 
^adi beeomes in turn circumference and centrQ. 
The disk ^cf a daisy affords Us an example of tfaiii^ 
jeach of the florets x)f its circumference being the 
centre of. a aemicirde of florets which pa^s 
dlwoiigh die «ntre of its disk. They represent 
SoHattixelyi^tbe Kkrmorites of the powers of Ka-, 

1 
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tHte sjfmerkolly combined $ dnd their central 
te!r6td) gnrroundi^ii frt a di^tiatice by white petaU^ 
Aiiy be compared to the stiB projecting his i^y^ 
ArbUhd th^ dHfei'ent planets. Nature is utiifoliMi 
in small as in great objtec^s^ and by way of 
enabfing o^r feeble eye to comprehend the whole 
'•f h^r harmonies with the orb of day, she ex* 
hibitb thetti to us in a grain of sandy in a drop of 
Wifter, Or in tfie bosom of a flower. Not drily 
do th^ powers of Nita%« cross each other in thett 
haimionies^ but ev6n irt their ^Sfi^nce or original 
formation. A vegetable has been called an anifn^l 
turned upside down ; and^ in fact, if we observe 
minutely a tree with its branches, its flowers, 
and its fruits pointed towards heaven, it is by no 
mwns ridiculous to say that it has its legs aloft 
and its head below. It has, moreover, on the 
outside, several parts Which in the case of the 
animal are carried in the inside. Its roots may 
be termed its entrails, its leaves its tongue; while 
its Bowers and fruits are its oflBpring. Contrasts 
of A different kind Would be found, were we to 
Yhdiilge in comparisons of the tegetablfe kingdom 
to flbe elementary powers. It is thus imprac- 
trcable to describe the aquatic harmonies of vege- 
tables iii the same order as that of the four ele- 
mentary oceans: vizi 'the icy, the atrial, the 
adb'atic, arils' die subterranean. But in following 
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\he method pointed out by the nature of vege^ 
tables^ we, shall pass successively from the root 
to the bark^ the leaves, and the seeds ; establishing 
tbe progressive harmonies of vegetables with, 
water in all its situations. . 

To begin with the int^ior relations, of vege- 
tables to water, let us take, by way of specimen, 
a walnut, and examine it when: in a state of 
complete maturity. It is covered with • a bilfeer 
blu^k, .which preserves it from the attack, of birds, 
and is perhaps intended for the support of some 
animal unknown to us, but which may be an in* 
habitant of the country where the walnut*tree 
originates or is found to thrive best. This is 
mere conjecture, but it is founded on the argu- 
9ient that Nature seldom confines^ her arrange- 
ments to a single purpose. Under th^ husk is a 
woody shell, shaped like a boat^ with a pointed 
prow and a flattened poop. It is nearly twice as 
long as broad, and its shape is better adapted to 
its purpose than that <^ pur boats, since it con- 
sists of two convex shells, .pne. of which . may 
serve as a. keel, the other, as a deck, so that it 
can float either on its side or on its back. . This 
nautical form is given to it by Nature, as well as 
to the seeds pf all vegetables destined to grqw. 
either: in water or along its^ banks. These two 
shells join^ together contain two lohia^ divided 
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partly by a thick/ membraB^^ and united tc^ards 
the pointj in which ^is contained the germen or 
first Hneements, at the walnut ; tbel»e twd lobes 
are. covered witli a pellicle. The .Walnut, when 
fully ripe^ falls from the toee^ rolling, ioi conse^^ 
qoence of its round shape, to a sufficieot distance 
to .prevjent its. future v^tation froai being 
cramped, by the parent4ree. A neighbouring 
stream sometimes carries it a great way off; but 
it more comndonly remains on the ground, and 
is protected from the frosts of wipter, by the 
}eavci6 which; fall in autumn from adjacent trees. 
In ^ring th? moisture of the earth a^ed by 
beat swells its two lobes, the effect of which is 
to open its shells. The germen now appears and 
extracts its first nourishment from the two Idbes, 
which have by this time become fitted to supply 
idike two nipples. Meantime there proceeds 
from the lower parts of the germen a radicle, 
which, by an inconceivable mechanism, directs 
itself downward, while another rises upward. 
The radicle divides itself into fibres,, and sucks, 
in the earth, emanations q£ what I have- called 
the subterranean waters ; while the germen, di-^ 
viding itself into leaves, coUects the vapours of 
,the atgiosphere, or i^iSrial oeeanu Thk double 
(q|)eratipni takes pl^ce whatever be the situation of 
j^ vi^lnut i if it is turned up-side^down^ the ger- 
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men ftdqoiites in efeot |io»tut«), Whilb *hb rtaSM^ 
pointe downwards, ifiucsh is the first ^t&ge cf 
vegetattoA when coming oM of 'sMf^ ef Ittl de^ 
•eriptiohs $ but commdh as it )!i ef oceutMf^, it 
is not by ahy means ehisily comprehended. iThfe 
atmes m the bosofn of th^ ehrtfi d6 not ftfree l!he 
germen to point dowhwai^^ hor does the raifn 
attract the mdicle a{oft« These ti^t^ dt*gahf<s partly 
0f the vegetable h«fve their dfeterminlft* har- 
monies, the one ^ith %hk acHal, the SititSt WiAi 
the subtefrratieiin waters. iPhey tettd to ptovk 
lAie existeii^ of deiJosifei of Waliiei- )n 1>dfh tritua- 
tions, sAthcAigh not open to eomtn^n ob^etVatiofa. 
If the snUterraneah oeeati did hot exiaft, n6 steds 
covld be mi^ed in Egypt, M Pei*u, and ih oiftifer 
cocmtries in Whieh rain seldom falls. The rooti 
in those countries are eonseqneiiltiy moistened 
and attracted by the transpiration of %be water 
under the surface of the eai^. Were fhb th\^tk 
moisture of the ait sttffieietit to produde this kt- 
tracti€H», the roots of ottr vegetoHcs in rainy 
ooun^i^ would all point towalrcts the soriace of 
die ground'; biit^e <3ase is so d^rent, that ^ 
find them Bometimes penetrtftifig to astonishing 
depths in despite of eveiy dbtstade. In the 
nkiiatiatmds^here of^tha hills 'near the rivier of 
SssontHs I baite iseon vine-fodtt penetrating inoi^ 
tbnn ifiEtoen feet doWilWard, a€iN>ss a quarry tX 
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if^ tittaA 1^ the «iiisibrac0 ^ vpaWf upder grow^ 

7be, i^^tern^l preo^iulbioQs a^ia^tod hy Najbiivo 
t(> prqle^ ^ed^ fr<9^ tk^ 4njiirw9 of tibe idcaifints 
99d cff #Bi|Qa^ lof 00 0MIIIIIS jstp^iftle ^s olpitteckft 
to their growth. Seeds enclosed in hard abeUs 
ase jdisfuffig^d by mff^s c^ seiNou^ or hy small 
lilies, T^ pb41f pf fft^r^s* thoiigh appimilly 
^ fi«ir>g|^ F)^%'Me<l^?(^e4 with a niwn^rcif 
^Jjg^st lii^pqrf^pj^il^M fifpvngf^ wd d faavejaoa 
90ine little giris 90 4t}^t»rop9 m Iqi put aimr of 
tiieir om^i w ev«^. 4 ^Pr#^'9 bfiir> througb thfim. 
Th§ OOCW) th^ iMflfsti UP /dQubb of. tbe.nirt 
9pQ(tife^ JlMM tl^'e^ ei ih^f^ 6fKsoingis^ whicb giw 
it thp «|]^finti|Q^ of AH jfM^-p head* They aw 
«9Kei!0d by a Pkligbt. peUie)^^ ^hctnpe tb$ germsii 
p£fkQ0e4il r and I am iiwlii»efi tfi tibbk (h^ttha 
w»Q9i \iM ^mm likewm^ fe«^ ^m «re negrws 
whp i^mitriYe to oletvo it with a Hiek into two 
fdpial purtit Thi^ 43tfe i«.,probably the same widi 
^U nttM ..or kerQ«b» which appear to coii^iat of a 
^QSlf^ pi^^* I hftVe observed that die kernel of 
ijb^9^hrpmy i^ltedrVenus's bffciart, is. often okft 
W PW9 ^VW W tho fVuiji^ after wbidi woifiodits 
^amjid /99i;i§i|iQe4 ^^ A kisd of mouldineas cm 
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insect But what appears to me extremely «in^ 
gular is that the kernel^ on being cleft in two^ 
although very hard and weH shaped^ shouM be 
sometimes broken into fragnients, without our 
being enabled to perceive how such fractures 
coudd have takan place in the case of a herd 
substance inclosed in a soft fruit. Can this.be 
the consequence c^ any ell^tcicity, vegetable or 
artimal?' 

Be this as it may, the radicley after pene- 
trating into the ground^ becomes converted ^intp 
roots, which often diverge 4rom eadh othef, and 
serve, of boikrse^ to maintain* a direct relation 
between the ground and the vegetable. These 
roots conduce to the nourishment of l^e fibree 
of the stalk with which- they riespediftety cor» 
respond. It is a smgular &ct, that tbeir grOwth 
is -directed much more frequaitly towardiai the 
east, the south, and the wett, than towards the 
norths A circumstance whioh proves the influx* 
ence of the sun even below ground. The ^same 
holds in regard to the fibres of wood, w^hich are 
closer on the northern side of the tree ^n on 
any other ; these roots are generally subdivided 
in a variety of directions, and are frequently 
found to correspond^ in point of nmnber, with 
the branches of the tree. The palm-tree, w4iich 
has no .branches, and whi<4i bea^rs enly woody 
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leaves^ is found to liave only one root, covered,- 
it is true, With a multitude of fibres. It is these 
fibres which act as suckers^ and form in a man^ 
ner the bwrels of vegetables. They extract 
water from under ground^ and change it into sapy 
which is afterwards elaborated into wood, bark^ 
leaves, flowers, and' fruits, by the continued action 
of the sun. Attempts have been made, but in 
vain> to give an exfdanation of this wonderful 
change. It seems beyond the powers of human 
knowledge to comprehend in what manner sap 
can be made to assume a saccharine character 
in 'the pulp of a fruit, a stony in its kernel, an 
oily in its altflond, a*' bitter ih. its leaf, and 
that of an insipid wood in its trunk. Again, 
we find that the same soil may be made to pro- 
duce wholesome aliment and dieadly poison; a 
new proof that the operations of Nature are newr 
likely to be comprehended by our limited un^ 
derstandibgs, and that we shall do well to con^ 
fine ourselves to a consideration of the residts. 
A knowledge of ftrf(t causes belongs only to him 
who h their director ; but final causes are within 
the reach of man, who enjoys the fruit of their 
operation. 

' The more numerous the fibres of a tree, the 
greater tlie portion of nourishment which it ex- 
trvots from the ground. It is consequently a 



8f HA^MQNISS OF :^ATUKS. 

s^od maxim in agriculture^ to cut off a pairt of 
the thi^k roots and pf the branchy of a t];^ q on 
transplanting it ; for the roots will then jiroiluca 
a quantity of fibres^ so tlMkt; there wilLon a«ie s^e 
be a large supply of subsistence^ and^ oi^ Um 
other^ a liipited quantity of yrooA to subsist. 

IVater 6i;|racted by meaqs of roots, ja^ c%U^ 
^ntphatic^ beca,use it di^rs very U.ttle from puve 
ws(te^* .It rises iirst by ipaeansi of traobieap of 
^Qrial tubes in a spiral form^ along the longitudt* 
nal ^br^ . 4fi the wood. These fibres are a l^ivid 
q£ cjbann/el^ in which the water migl^ rise wi^* 
Ottttracb?^ ai in capilliary;tub^K.b4t the qonF. 
^ujse of several elements is^^ no 4Pttbt> nec$ss|kty 
ip tthe forinatiofi of the sap^ T^. iphres of tbo 
Yfoodf a|j)|iai^ntly close to e^ioh Other,, now aiw 
paratet.and contain between t|beir opfetiUnf^ veei^ 
cles,.caJl(^d in French %ifri^ei^9 froM .their re^ 
semblance to Qutr4ii a small fia^Jk. They are of 
aa pvai ibrm^ and lie in. succession mouth to 
mputh, between the fibres. Th^ ei^tend froMI 
th^. cifcuiniercnce of the tree to its centFe, and 
from the bark to its pith« which itself appears 
little qUe tb^n a long channel filled with laiipr 
vesicles. Those which proc^^d from the cifewn^ 
ference to th|e centre are airrapged b^ pjietnes 
placed^, ope above the othcr,^ in all. the parts ^f ^ 
trunk where a sep^iratio^i , of thf ilhres iti^^es 



pitted. It 19 to their hcH-ijont^l cjirectibu th*l 
We ar^to ascribe tbo ease wHb which ^ tree ma/ 
he deft from its circuiQf^^rende to its oeptre, «8 is 
mare parlieularl/ ftppare0t'wbpii tb^ happen, to 
he 8^4denly driedl^ it being the oM:ure of wood to 
im^rgQ eootFafOtiop m a dry state, and to ex- 
pand in a moist, one* As these vesieles succeed 
eaeh other threugbouli nearly the whole length of 
the tree, it is a matter- of little diffieulty to deave 
the trunk, the chief resistance taking place at the 
spots where the woody fibi^s approiiimate* 

I shall not here eqlarge on a descriptioa of tbs 
stfem of trees, cooipooad as it is of vesicles and 
fibfes. Its toaoeuoB, when physjcally tracedi 
will be itmad to hold chiefly with the wtodsf 
nature giviog ' wood only to the treea and the 
Imshes^ whkfa^ .from their elevation,, are expose4 
to thfi'^last. Gramna jbfivt^ very tiule wood 
esc^ ibi their ro^ts ; even the bamboos, tbose 
vast reiols of 'Jndia» and the paJittrtHees, haire^ 
properly speaking, no wood, notwitbstiindiii|( 
tibeir power of reaistio^ Ihe fwy d'-the hurricdne^ 

The leaf of a tree has, by its lover side, a rehb* 
tion with the vaptwrs actsing fr(Mn subterranean 
waterv and by its upper, with those falling from 
the Water in die atmosphere. It is generailly 
shispiM}, esi ts well known » io the form of a 
MtnguetaAd the ibort ftalk» by whidi it is 
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fastened to its bough, is furrowed in the middle^ 
The bough fonrs with the branch, and the branch 
with the trunk, angles of thirty or forty degrees,' 
and the trunk has its bark fluted with longitudi- 
nal crevices. By means of all these disposittons, 
raiin-water runs from the leaf to the bough, fpom 
the bough to the branch, from the branch to the 
trunk, afid from the trunk to the roots, fronr 
which it proceeds, when very abundalftt, to the 
subterranean deposit. 

The circulation of naittTWater is the same ori 
the surface of a tree as on the surface of the 
ground ; it falls in the latter case on a n>ck, 
which attracts if in vapour as a leaf. It thence 
passes successively to the spring, the rivulet, the 
stream, Ih^ rfWer, and the «ea,^ which form among 
each other a sucljession o£ the branches, atmilaf 
in some measure to those ^of a « tree, as tnay be 
seen by inspecting a map. The shape cf leavea 
diffet^ according to particular speiries 'of vego^ 
bles, being similar to a bird's beak in brodmi'to 
cockle shells in b^k-whe^t, and ?to scoops^iii 
grass at an ert*ly stage of their growtii. The 
leaflets of the pine are aggregat^^ in ^the penoilr 
form, and collect the smaUqst vapours of tbe^air; 
It is in the bosom of the torrid wncfthat vegctatk 
the cochineal or melon 'thi«:le, tbetoMsh ^ihiatle,^ 
and' other species of caetui ^, ^loeB^ and all fcindsl 
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of succulent plants, the leaves of which seem 
little else than sponges replete with water.— » 
These vegetable springs and cisterns, these aqne* 
ducts in the shape of leaves,, are found only in 
vegetables peculiar to mountains, or to arid spots 
in perpetual want of a supply of water. Plants 
growing in a moist situation .have a shape and 
arrangement altogether different, although they 
often belong to the same ^nus. Their leaves, 
far from attracting water, repel it ; it glides 
down their sides without wetting them, or it 
collects on them like drops of quicksilver. Such 
ar^ the leaves of the nymphaeae which float on the 
surface of ponds without absorbing moisture ; 
such are also the leaves of reeds and rushes. 
The leair(3S of these different plants have no chan- 
nelling to. conduct rain-water to their roots, while 
the , mountain-rush is scooped throughout its 
whole length. The leaves of the poplar and 
aspen trees have long pedicles, and are move- 
abler other trees, instead of pointing theirbranebes 
upward, extend them outwardly, like an arch,' as^ 
if the object was to keep the rain away from 
their stalks. Such, in general, is the natural 
growth of the osier and the willow, unless it bc^ 
altered by repeated cuttings ; in which ► case it 
growsin the manner of tlie willows of Babylon. 
Finally, other ti^s have their leaves arranged one 

2 



Q2 HAIIHQKIBB OF KAWIUS. 

above the oth«r Ulj^e tiles 911 a roof j tl^U ii^ tl)fi 
case of the walnut and horse cjae^nut. 

Of all these I have given a sufficiciiit number 
of examples in my ^^ Nautical Studies.** It is 
certain that^ as vegetables produced ii^ mountaiav 
have ^(ub-genera^ which admit of being plai^ted 
in a variety of situations both as to the wind. and 
the atmosphere ; aqwtic V^etsibles have, in like 
manncfr, sub^genera^ in harmony with water in all 
its divisions pf ocean> ice> clouds^ or subterranean 
il^oi^ture. We might even establish a relation 
between the water deposited in the vegetabl€| 
worlds and the parasitic plants which extract 
their support from the sap of vegetable products^ 
as the misletoe, the scolopendras, lichens, agarics^ 
and mosses. The harmonies of Naturej won- 
drous as they are in large objects, are still ni[orQ 
wondrous in the small. They are ^lultiplied 
in the inverse fatio of the space tbey occupy r 
the structure of a stalk of n^^ is vfkov^ surprising 
than that of a eedar tree, and the formation of a 
gnat is more curious than that pf an elephant. 

Mosses form so numerous a sub<>genus of 
plants, that Le Vaillant, the botanist, ^ counted np 
less than a hundred and thirty-seven species of 
them in the neighbourhood of ParU^ which was, 
xaote than in any other genuf^ of vegetable. He 
would have fouB4 them ^tiU m^v^ numeriouf in 
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ttl^ hbrthy whicli Is thfeit native country. Thcjr 
^{y^o^infiate^ in the opmion of Adanson^ to tht 
ftoirly of pines by the disfposition of their }efetve§, 
thrd by the coneS of th^ir fettiale flowers. S(mtt 
mosses, lik^ the phalscHtiifi^ hate only four lines 
ih height, while others are five or six feet iti 
length, like the lycopodium ; but the latter, it i^ 
propet 16 observe, weeps along and takes root iti 
different parts. Mosses have cups, sometimes 
provided with veils (cal3rptra), and sometimes 
vvithbut them ; these are flat in sottie, bat in 
most they are terminated like the point of a 
needle. In the midst of these cups is a dust, 
taken by some naturalists for the pollen of moss ; 
by others for their seeds. Tjie interior contouir 
of their covering has one c^ trtofre rows of elastic 
filatiients,.which become erect by degrees, and, at 
the time.of fructifying, make the covering burst 
suddenly tvith the seeds contained in it ; the cup 
may then (if we may assimilate small things to 
great) be compared to a mortar sending forth 
bombs. Thii dust, whether ^merely fertilizing. 
Or forthed of ieeds. is similar to flowers of sul- 
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phur; and thatt ot the lycopbdium is very inflam-. 
able, for when thrown on the flame of a candle 
it takl^s fire like ^mipowder. It is made use of 
«t ;the OpclliBt Houlsre in Paris in torches, with 
spirit of wine, which, on being shaken, throw out 
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flames of fifteen feet high. Oar fii>gers do aot 
admit of being moistened after having this povr- 
der pressed, on them^ and it may be rem^rked> in 
general^ that mosses are thfs best pre^rvatiyes 
against damp. The kind of moss called fonti- 
nella, from growing in the neighbourhood of 
springs, is altogether different from t)ie. seeds of 
the lycopodium ; it can neither preserve ,nor com* 
municate fire^ for it becomes reduced^ into a cin-* 
der without sending out any flame. It may ac- 
cordingly be used to preserve from the danger of 
conflagration such parts of carpenter's work as are 
too near a fire place. Mpsses preserve tl^eir 
vegetable properties during a number of years, 
for even after being long in a dry state they re-- 
cover their green colour on being, mqistened. At 
the same time; we can hardly be said to make 
them grow where we wish, since they very fre- 
quently shoot up where they are not v^anted. 

I shall say nothing here of the npsfpc or fu* 
gitive moss^ a species of membraneous/ lichen, 
which appears on the ground immediately aft^r 
rain^ and disappears with the wind ;, .nor shall I 
enlarge on the aquatic moss or spiiagnum pa- 
lustre, composed of silky filampnts. of beautiful 
green; nor on the confetya^ 4 species pf^ljy^^UjS 
composed of filaments which, haye neitfajgr^ipotp, 
flowers, nor fruits. , . I ^ball c^st^ by grefj^ijgjiq^,, a 
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glunce on plants growing on the dide of rivers, or 
by the sea-shore^ the nature of which has hitherto 
very little engaged the attentibn of botanists. 

There is a multitaide of plants which grow not 
otily on the borders of waters^ such as the sa* 
licaria with purple ears, the yellow iris ; the 
fragrant mint ; . but there are many which come 
forth even in • the bosom of water itself, sueh as 
cresses, duck-weeds^ As^gs, rushes, the nymph^ae, 
and the sagittariaB, so called because their leaves 
haye the shape of an arrow-head. Others again 
are entirely submerged ; this is the case in parti* 
cular with a plant with long filaments, the ex- 
tremities of which are jointed like the ciaws of a 
lobster, r It is a curious fact that all these river 
plants open their iowers on the surface of the 
waters, so that a rivulet in summer often looks 
like a portion of a meadow. Little bifds perch 
on those plants, and I have more than once seto 
the wagtail run thither in pursuit of th^ insects 
which hover over the stream. The conclusion is 
that solar ipiuence is indispe&sably necessary to 
the flowering of these as of all other plants, a^d 
that they were intended to embellish the abode of 
mail;: for the borders of the sea present nothing 
of > a» similar vdescription. The flowers pfriverr* 
{daftts seem ^ntended^ by their colours and . their 
petfotpes^ to furnisi), crowns girdles, and nose- 
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gay^ to 6nt shi^pherdessdd and ouf ftmitk feathars; 
whilfe sea-pknti, by th^ir glutiiwus atod elaslid 
qualities^ s^eih destitWid to facilitate the runmttg 
agfound c/t htLfkn, mA the landing of sailors and 
fishermen. 

Plants growing in the bosom of the sea are 
governed by other vegetable laws than these 
which cotne into floWer at the surface of tfie 
earth fetid of ff esh water. . They are hitherto so 
littk known fts not even to be introduced into a 
nomenclature^ t^ersons are in the habit of giving 
thetn the names of foci and algae, with just as 
Httle propriety as if the general name of grass 
wer6 applied to all the v^laUe prod^ts of the 
^arth. Werfe we to judge <tf the irtimber of sea* 
plants by thfat of sea-animals, the probability 
would be ttiat, m consequence of Ihe greater 
extent of sea thaA of land, the quantity of vege- 
tables must be comparatively larger. Our know-^ 
ledge, howevter, is confined to the plants growing 
on our shores, or brought to us by currents ; and 
afthoogh we are apt to make a great boast of our 
progress ih natural history, our acquaintance with 
sea plants is as yet only in its infitncy. 

There eicists a mudh greater variety of colo«i» 
in sea ttian in land plaints. I have seen thetti 
white, grey, gr6eh, krhon and tds^ ^sotoufed^ 
pttrple, brown, &e. -so that it seems that Na^ure^ 
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in refusing them flowers^ has given them a coun^ 
terpoise in point of brilliancy. They might in 
all probability be useful for dyeings though, 
hitherto little applied to such a purpose. It is 
remarkable that few, if any of them\ are blue, for 
the sake, no doubt, of preventing them from being 
confounded with the azure of the sea« It happens^ 
in like manner, that we very seldom see. plants 
on land of the colour of the soil which bears them, 
as they could not^ in that case, be distinguished 
by the animals for whose use they are intended. 
Nothing can be more erroneous than the notion 
of those who wish to establish simple attractions 
and mechanical coincidences in the works, of 
Nature, which will be found to present us in all 
directions with ingenious contrasts. 

The various species of sea-plants diifer from 
each other as much in shape as in cplour. We 
have them of all descriptions: some like shrubs, 
others like lettuce-leaves, long straps, or smooth 
cords ; some with knots, others with husks, and 
with fruit in the form of fingers, or with long 
fibres; and finally some like bunches of grapes, 
as those which bear that name under our tropic. 
Some of them flo^t, without seeming to be fastened 
at all to the earth, at the bottom of the water ; 
while others have roots which take hold of bodies 
apparently the least fitted for such a purpose, I . 

VOL. II. H 
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mean pebbles, and even bottles* Some plants rise 
to the surface of the waiees by means of small blad* 
ders full of air ; others have large leaves like a fan 
pierced with holes, through which the water runs 
as through a sieve ; such are the panaches matins^ 
(uiva lactucay) which grow in nahrow parts ; some 
are found vegetating like down on the crust of 
shells ; while others, such as are seen around the 
][^erguelen Islands in the direction of die sodth 
pole, rise from a profound abyss, and are supposed 
to be frequently of not less than three hundred 
fathoms in length. All sea-plants, «ven those 
that are most under water, have a relation with 
air. They possess the means of separating it 
from water by a mechanism of no less delicacy 
and complexity than that of the gills of fishes, a 
reference to which is commonly made by way of 
enabling the student to comprehend the structure 
of those plants. One of the most extraordinary 
of them is the fucus giganteus, described by 
Roblet, surgeon to Captain Marchant, in his 
voyage to the Charlotte Islands in the Southern 
Ocean. It di&rs from the one described by 
Forster in his account oS Cook's voyage, in as much 
as it has branches, and as its stalk and branches 
are pipes full of air from one extremity to another. 
Each of them had attained a prodigious height, 
more indeed than 300 fathoms ; that of Roblet 
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Was of SU. The nature. of its vegetation k 
equally curious as its angnibide« At its extreme 
point at the bottom of the sea it is not thicker 
than the finger^ and *it goes; or acquiring pro« 
gressive breadth tmtil ii r^eehes the sut&ce of 
the water, where it is terminated by a hoUoW ball 
surrounded with folic^e. It is covered with 
barnacles from one end to the other^ and lupport^ 
itself in the water only by meana of the air 
which it contains; for, when cut, its difierent 
parts sink to the bottom. 

It may be laid down as argeneral rule that sea- 
lants have their stalks thicker at top than at 
bottom^ while in regard to land-plants the case is 
quite oth^wise« The reason evidently is that in 
the former the top of the stalk supports the lower 
part, as much as the bottom supports the top in 
the latter. A sea--plant is held up in all its parts 
by water^ while on land a plant bears in all direc*^ 
lions on its base, which oonsequently requires 
strength in proportion. Nature deals neither in 
excess nor deficiency ; her harmonies ara so ac* 
curate that the land^plants which take hold by 
tendrils or dpnrals, and which consequently do not 
press on their stalk, are smaller below than above ; 
this is die case with peas^ FVench beans, &c. 

We may at some future day find it practicable 

h2 
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to go down to a certain extent in the wat^r^ by 
means of an air-tube made out of the fucus 
giganteus. It might possibly senre as a proboscis 
to respire the air^ and we should not then have 
to dread the compression of the atmosphere as in 
the diver's belL 

Each coast produces sea-plants of a similar 
kind. I have seen at Dieppe some specimens of 
white and branchy fucus in a spiral form^ in nets 
which were cleaning by fishermen lately returned 
from the crab-fishery on the coasts of Scotland. 
There were among them various other specimens 
not common on our coast^ and the cleaning of 
these nets might have supplied additions to the 
most curious cabinets. There is not only a great 
number of stationary, but also of migratory sea- 
plants. On returning from the Isle of France, 
I saw, during an extent of more than eighty 
leagues, the sea covered with the plants called 
tropic grapes, which are commonly supposed 
to be brought from the shoals of Florida. 
This, if correct, would form a new proof of the 
current of the Atlantic proceeding in summer 
from north to south. But as in winter the 
northern shores of that sea are covered with im- 
mense quantities of the vegetable in question, the 
conclusion is that in that season it is carried to 
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the north. The inhabitants of the coast are in the 
habit of turning it to account in manuring their 
Jand^ or in making soda. It is consequently 
carefully collected by the inhabitants of the coast 
of Bret^gne, Normandy, the SciUy Islands, En- 
gland^ Scotland^ Ireland^ the Orkneys^ and even 
of barren Iceland^ where it is sometimes used as 
pasture for cattle, 

Yet^ amidst all these maritime vegetables, 
numerous and vigorous as they are, we find none 
fit to be compared to the trunk of a tree in point 
of size or solidity; they are. all thin and elastic 
like the grassy tribe. It seems to have been the 
intention of Nature to give, during winter, to the 
amphibious animals of the north, a soft and warm 
couch, which she has revised to those of the 
south, the strands o{ the latter affording only 
sand and mangroves, whose lofty foliage presents 
a shelter from the heat. It is singular that the 
madrepores, a class of stony vegetables, the firag- . 
ments of which produce so many accumulations, 
are found in abundaiice on the shores of the 
torrid zone, and very seldom in those of the 
temperate zones, while in the region of frost they 

> 

are wholly unknown. On the other hand pliant 
sea-plants, such as fuci and algae, are of consider- 
able size, and extremely common in the icy 
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zdne, less common in the temperate, and hardly 
to be found at all in the torrid. Yet these two 
products, dissimilar as they are, seem to hare 
certain analogies ; for neither of them bear flowers 
or fruit, and each emits, on being burned, a dis« 
agreeable smelh of fish or of insects* I should be 
inclined to plaice them both in the class of polypi, 
under which some land-plants might likewise be 
comprised, as animalcola are Found in abundance 
in their sap. 

Although the anatomy of sea-pbmts is still un» 
ktiown to us, it is clear that they are in harmony 
with all the powers of Nature. They grow at the 
bottom (rf* the sea, but diey take root on sand 
and rocks. They absorb air mixed with water, 
as is apparent in the case of such as have air-^ 
bladders, and they dp it by a process similar to 
the respiration of fishes through their gills. The 
8c4ar ray, that inspiring principle of all created 
beings, penetrates even to them, and brings them 
not Only heat but light. Were this not the case^ 
there would appear little reason for giving eyes to 
fishes. There seems very little doubt that the 
rays of the moon are perceived even in the depths 
of the cK^an, since fishes are observed to regulate 
periodically thdr migrations, and their time of 
spawning. As a farther proof of the infiuence of 
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the moon, it is to be observed that shell-fish have 
their shells marked with a streak for every month 
they live. 

Hiese observatiotis refute the iiotions advanced 
by Bouguer in regard to the effect of mopn-Iight, 
That astronomer goes the length of alleging that 
moon-light is only the three hundred thousandth 
part of that of the sun, a conclusion which he 
founds on an experiment made with a certain 
number of glasses placed above each other, 
through which the solar rays were made to pass 
until reduced to the faintness of moon-light. 
But were his conclusion well founded, not only 
would moonlight be incapable of penetrating the 
surface of the water, but even the solar rays 
would go a very little way, since water is infinitely 
more compact than all the glasses which we can 
place above each other. Bouguer needed only 
the testimony of his eyes to see the error o£ his 
proposition. How could he possibly think that 
moon*light is 300,000 times weaker than day* 
light ? Shade is understood to bear a proportion 
to light ; and does this extraordinary inequality 
^xist in the shadow of the substances enlightened 
by the two orbs? If Bouguer, brought up in 
obedience to academic rule, required the demon- 
stration of physical experiments to believe what 
any one may see with a glance of the eye, he had 
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only to shut the blinds of his room^ and make a 
hole in one of them so small as the three hundred 
thousandth part of the apparent extent of the 
8un*s disk^ (which is about a foot in diameter^) and 
he would very soon have seen whethjcr the glimpse 
of light thus admitted was to be compared to 
moon^light. I have in one of the blinds in my 
room five holes, each of more than half an inch 
in diameter; yet the rays of the sun pass through 
them withQut rendering visible the objects at the 
end of the apartment. Bouguer fell likewise into 
an error when, in his Treatise on ff avigation, he 
limited to one degree the greatest refraction of 
the sun on all the horizons of the globe. Borentt 
had proved that this refraption wa$ of two and 
a half degrees on the horij^on of Nova Zembla^ 
where he saw the sun a fortnight sooner than the 
regular time of his appearing. It is true we may 
conclude from this that the earth is extended in 
length towards the north, while Bouguer, by 
another error, supposes it is flattened. Again, in 
another passage, he not only falls into a mistake^ 
but contradicts himself in affirmipg that the moon 
has produced tides by hqr attraction ; for he has 
elsewhere acknowledged that the high tides do 
not take place until thirty-six or forty-eight hours 
pfter the passage of that planet over the meridian. 
I am inclined |;o ^hink thsit t]iere is no ^rroi:| 
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even in natural hiatory, which does not proceed 
from some moral error or defect. Bouguer aimed 
at supporting the experiments of the celebrated 
fiufibn^ who denied that there was any heat in 
the lunar rays ; and he consequently sought 
to weaken, as much as he could, the extent of 
light proceeding from this celestial reflector. He 
was^ on the other hand, a great partisan of the 
doctrine of attraction, which he wished to apply 
universally ; preferring calculation to evidence^ 
and the authority of Newton to the testimony of 
his senses. He was a thorough convert to the 
new school and faithful to his creed, because he 
was indebted to it for his post of astronomer. It 
is with pleasure I add that he discovered equal 
fideli^ to the cause of his country. On being 
appointed, along with two other Academicians, to 
.measure an arch of the meridian near the equator 
in Peru, he went through his duty without evinc- 
ing either a quarrelsome^ an ambitious, or a 
covetous disposition. He was the only one of 
the three who returned to France and to hi? 
Academy, as soon as circumstances permitted it. 
His errors were rather of his system than of him- 
self, and if I have pointed them out somewhat 
minutely, it is because they are found in a book 
of good character, and for the sake of preventing 
the future generation from falling into a mistake 
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on the a4ithority of a writer who has weight in 
the eye of a number of naturalists. To succeed 
in arriving at a knowledge of truths we must shake 
ourselves loose from the* prejudices of family^ of 
sect^ and even of our nation. 

Let us now leave the varying systems of men, 
and return to the permanent laws of nature; We 
have already classed each of her kingdoms under 
jkwelve principal harmonies, which divide them 
into genera. Each genus might be referred to the 
same harmonies, ana the result would be at least 
144 positive, and as many negative species. A 
similar course would give us the minor species of 
varieties. If we apply this method to sea-plants, 
it will have the effect of classing them all in their 
natural order^ as well as of leading to an accurate 
knowledge of their shape, and consequently to 
the application of appropriate names. Rem verba 
sequuntur — nothing suggests so clear a deaigmi«- 
tion as defining what a thing is. Hitherto we 
have been in a state of complete ignorance in re<* 
gard to sea-plants, having hardly bestowed^ on 
them a do2en of names, while in &ct they are as 
numerous and various as the long list of terrestrial 
plants. It seems very likely that there exists be* 
tweeu sea-plants and sea-animals the same kind 
of relation as between plants and animals on land. 
Were even all marine vegetables of the class of 
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polypi^ they would notwithstanding be conducive 
to the supply of the wants of fish^ several species 
of fish in the south having a bony palate which 
enables them to bruise coral. 

We are then justified in referring the madre- 
pores, which in a manner pave the seas of the 
torrid zone, to solar influence, and in allotting sea- 
weed to the frozen zones. Although all these 
vegetable products grow in the bosom of the 
water, there are some sea-plants which belong 
particularly to air, and are to a certain degree 
amphibious. Of this description arc several spe- 
cies aXfucus st^ck on rocks, which the sea covers 
and leaves bare in its flux and reflux. The leaves 
of this plant are shaken by the wind like those 
of ft forest. Other plants have a relation with the 
land and ocean, and answer the purpose of pro- 
tecting its shores against currents ; such is the 
sea-weed of the North, and the madrepores, the 
latter of which are found to. cause an imper- 
ceptible augmentation of the circumference of 
the islands situated between the tropics. Several 
of these islands indeed owe their existence, as 
Captain Cook observed in the South Sea, to this 
curious production of Nature. It was perhaps 
from their fragments that were formed, in remote 
ages, the calcareous stones, the marl and the 
marble, which constitute the soil of the greatest 
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part of the earth, and particularly of Europe. 
Strange ! that sea-animalculs^ hardly perceptible 
with a microscope^ should be instrumental in 
giving increased magnitude- to our globe. 

.■  Omnia vincit labor 
Improbus. — 

There is no force, however small, which may 
not acquire power and preponderance by con- 
stancy of operation. 

The animal haritionies of sea-plants are equally 
to be admired as their terrestrial. The sea-weed 
of the North serves for pasture to a multitude of 
insects, which, in return afford nourishment to 
enormous fishes of the whale species. It is, no 
doubt, to the existence of these plants, so common 
and so large towards the polar circles, that we 
are to attribute the surprising quantity of fish 
caught in the northern seas, where the species 
are undoubtedly more numerous, more varied, 
and of larger bulk, than those of the seas of the 
torrid zone. Some of those sea-plants may be 
made useful at the hand of man, and may 'be em- 
ployed either as manure, or for the manufacture 
of soda. How many of those that are yet untried 
might be found useful for dyeing materials, and 
even for food. The Chinese, and particularly the 
Japanese, find it practicable, by a previous pro* 
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cess, to extract some agreeable dishes from them^ 
in the same way as we do from the bitter olive* 
Can there be among sea-vegetables a tougher or 
less savoury substance than the cofiee-berry^ of 
which both Indians and Europeans have found 
the means of making so pleasant 2^ drink ? What 
great results might be obtained from the proper- 
ties of different saline products when operated on 
by fire ? 

Sea-plants are likewise conducive to what I 
have termed *^ the moral harmonies of the world.** 
Some of them are grouped in fraternal order, like 
those which we, see methodically arranged on the 
top of rocks ; others, by gentle contrasts, put on 
the ornaments of conjugal harmony ! Such are 
the corraloids (coralldides)^ so varied in shape 
and colour. A third description form a junction 
at the surface of the water, and are sometimes 
even made to serve as rafts to affectionate couples. 
We see often, in the neighbourhood of the Cape 
of Good Hope, the male and female of the sea- 
calf float together on the tromhe (fucus buccina* 
tis)y which is no doubt hollowed, and after- 
wards swelled, for such purposes, by Nature. It 
is said to have been on a bed of sea-plants that 
the Venus of the Greeks sprung forth from the 
. bosom of the waves. The Chinese likewise relate 
that the Goddess of Love arose from the bosotn 
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of a flower which' sprang up in the midst of the 
waters. These traditions deserve notice^ in as far 
as they discover in each people a cc^ivictioQ of the 
same harmonies. A great number of sea-plants 
are appropriated to what we have termed ^^ mater* 
nal relations/' serving for the purpose of shelter* 
ing and transporting the fry of fish stuck f^t to 
them. Not unfrequently does it happen that 
halcyons and small land-birds^ or even : slender 
quadrupeds^ build their nests on them^ and float 
with them towards unknown islands. These 
masses of floating vegetation are sometimes so 
extensive as^ to interfere with the course of vessels; 
a circumstance well, known to occur in the Gulf 
of Florida. Other sea-plants appear intended to 
point out a limits and trace a line of demarcation 
on the liquid levels of the deep* This may be 
useful in fixing the boundaries of the different 
maritime powers, and in affording to navigators 
points of ^eater certainty than their computed 
calculations of longitude. — Again, other species 
of sea-plants make, like navigators, a circuit of 
the globes and are rolled by the* sweep of the 
ocean from one pole to another. Perhaps amoi^ 
these moving species the ill-starred mariners, 
wrecked on a desert island, might find the mesms 
of choosing fit materials for a communication of 
their unhappy condition to the inhabitants of the 

6 
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borders;^ of the ocean* The thicknesa of thar 
leaves and stacks renders ^tl^^ni fit tq receive any 
kind of inscription; a^d it is ea$y to collect a 
qui^ntity of thi^m so aa make a conspicuous appear^ 
ance, and point out to. apy i^sel that might be 
passing the so^e <*f: a shipjiv^eck# 

In this manner the most barreti strand, and the 
rock beat by the tempest^ may aflbrd to a man re* 
mote from bis feUow-creatares the means of ^up* 
port^ as well as objects of consolation and hope* 
When a boy, I wa^ in the habit of going fre- 
quently to the sea-side and of sitting down in the 
recess of a cliff white as snow. I used to place 
myself in the midst of its fragments, which were 
decorated witby^CMi^ natam of every colour, and 
dashed over by the foaming waves. There^ like 
Oiryse^, as represented by Homer, and doubtless 
as that great poet had himself experienced, I de- 
rived consolation from renting my complaints of 
the tyranny of man to the orb of day. My ima- 
gination whispered that the winds and waves par- 
ticipated in my grief by their murmurs* I saw 
them advancing firom the end of the horizon to 
furrow the azure surface^ and to form around me 
a thousand marine garlands. These distant and 
confused sounds, this continued motion, plunged 
my soul into the pleasantest reveries. I looked 
with admiration on the plants sown by the hand 



112 HARMONIBS OF KATURS* 

of Nature on the upper part <^ the rocks, and 
braving all the fury of the tempest. I occasion- 
ally saw the children of the poor inhabitants of 
the neighbourhood come cheerfully with their 
baskets in quest of crabs and periwinkles. I 
could not help remarking that they were much 
more comfortable than I, whose school tasks 
were at that time a subject of great anxiety. 
Montague relates that he one day brought into 
his castle a poor boy whom he had found engaged 
in this vagrant occupation ; but the youth soon 
got tired of his new, abode^ and preferred a re- 
turn to his former mode of life. Montague 
ascribes this taste to our wish of liberty ; but in 
my opinion it is likewise connected with the 
powerful harmonies established by Natifre along 
the sea-shore. It is they which induce the half- 
clothed Patagonian to continue to wander in the 
midst of the frosts and tempests of Cape Horn. 
He prefers the strand, foggy as it is, to the fertile 
plain of the interior, and his rude industry to 
all the arts of Europeans. Nature has placed 
the cradle of liberty in the garden of the Nereids. 
It was not on the summits of lofty mountains, 
but on the borders of the ocean, that the first re- 
publics were formed. In spots like these the wild- 
est solitudes are peopled, and plenty is enjoyed in 
the midst x>f the sublimest scenes of Nature. 
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Aquatic Harmonies of Animals. ' 

. We have already pointed out fivfe grand divir 

siont of water^ ^ and we may noW add' a BiStth,^ 

namely^ /that which is^sorbed by aiiitnals^' anil 

which, is useful in renovatting their blood %vA 

bttiao^a. AU the divisions of the-acjubtic kiog'^ 

dcwK.are .modified !by; the positive ^nd n^ga^ivB 

action of the sun^ sul action -coinbined in its teri-f 

ous. pDMeases with^.thikt of theioth^ powers of 

Nature... ': , - . - --c-i: >^ .•; ;:':,-'■-. 

.Animals takean^Siwi^ihyitthfttiai^ tiermed posi« 

tive organs^ such aa.i>eiiks^ lips>: tongues^ trunks, 

and^ after having £Iled)dM bl^^dderi and lyinphan 

tic vessels^ they etacCiate tbetn bymeaxjs.qf jncga- 

tive organs. Beaks dre ifotTn^d of a homy mate* 

riaUand are' used by.birda^ m taking, in their 

solid as well hs their liquid fix>d», $oine.of them 

drink water as with a spooRj as in the ca^e of, a 

fowl^ which ?aises itSi.eyjss .at ; every draught; 

others absorb ijt is^t-r ^ br^th^ like the pigeon, 

which has the beak a;lijttle fleshy that the two 

paifs may. make a bettep^ vacuum ; a duck has a 

beak bROad at the pointy and drinks as it waddles 

along. 

The lips are^ as is well-known^ a kind of mem- 
J)rane.i;irith.vrMi<^h'^ViSMc)ruped8 attract water by 
'forming, (a. yacuvm^.^^vwe see in the, case of a 
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horse and.w ox« Tongues are to animals vehu 
cles of water, as leaves are to vegetables^ and 
th^f ^W4.1ikdwite the means ^ r^isingi aolfnd 
6t< itiilr«iuir« K i» rfiinarkable enough that both 
ii^^h^ped^ifi nearly the same famiiner. Aoet 
e^e« lite t»iigMie'to lick water ;£kb the Uon^ ithe 
tilt^iv addlbe dog, M^ne^faasavekylftng^iMl wrjt 
^iA tt^tigue^ effd m^kes in ]a)^ifig tke^ water b 
kiWti^ ttiitik With ^hidh be atlMoli^ itv : fiMt 
Ia¥« atlMt m& imtiioveaMe tetlgue^ faitia«fd< to 
their lower jaw. In consequence of this '^doii* 
fbrnlationth^etetiiumbi atid^ iii' bfcty hwe no 
oi;ca6itfn:l^.|^>faei|liyv 6£ making' a noise in an 
etete^M'v(4i!teh^d!^t MAicimUsk 

IfL It^tikiiWtli V9itti chiefly emofqginstoi^ end 
iv mc^ r6i^ sueking ill thdit»ih*ifi^ Bloed^epddng 
Insects ha)^«Wt¥uA4t ^f a paYticiiier shape* iAn^fe^ 
]>bairt'd^i^nk k litlte^dl^fh^^ p^bien^oiicifl^ 
hoM^ br aiDind of pufii^ t<d ^tM^in WM^ wkich 
he aftei'i^a^ thro^s^ ittlo tils mmUti i'h^Vinm^ 
•Igdii^ the truiA-'ls ^i ll#^a€ ahd hot % ki^e^ itldl^ 
bi^tfiingtakiil^ jDfefct^tiir^u^h^he t^ehfei 
• It adtfaitS of ho do<ibt^th^ fish ^lftik> tts It it 
fcvident that ihiiy pet^pitb. ; l^heit gilte JHPOi 
bably enable them to separate fresh front sait 
xMtet^ as^ they iar(^ kftowii to enable Ihettt t^ sepa- 
rate aii* frdth wfateh It is ii }tet^ ikOi^m fecft 'Uiirt 
He^^'fish hdve m sdttieiiss elfiiet* in their lytttj^h et 



blowi, and s&l-fering' rtaeiij tfttdet- fh^ ^iSuife df 
miVsti httve b*«*ii said txydeVJvtf rtUdTlrdiri'diitik- 
ing (he blodd' of sea-torrtdises. Nor fiiV^ fished 
any thihg' hi' the shtfjJft df a watet^-ttaddir; aS 
they stand iir ndiieed of a reservoiif ih ittfe^ tftidstf 
df an tlfertieritf which they tn&f sWiWoVr at all 
iuhes. tt is, nb doflbt, oti' diis ^Iccbiint' thst 
fliey liave Vety little eitHfefof bl6o4ptbf lymph; 
but they HaVe a*a aiir-blW<jl^f, which eiiablers them 
to rise^nd k'c^sf lA iiieit'iiei wlierithiey' dilate or 
cooipr^Ss' if, 6i* wheh tijey' #isfi to exfeiia or 
cohtralct' th'i^ ^j^taeie whiih'rtiey OccUpyl 

l*fie^ ekteHov ili^tiJitic harmonies of animals will 
be fotrrid io beaf" a' reference ^6 the six divisions or 
repartitions of water already enumerated. Ani- 
ctfafo df the ffozetl zone are in general covered 
^itn Iwig' hair, as st protection against the snow; 
dttd the saiilfe Holds in regard to thosie which live 
in th^' gTdcier^ of high' ihoutitains^ and whom 
Nature has' pfotectied with a thick fur. Hfer m,a- 
terrial' pfeciutiohs have been. extended even to 
tht animals' of our climate^ whose fleeces and 
hairy cdV^rings are longer and more tufted ia 
wintef than irt sutnmer. Some species have par- 
ticular organ's in connexion with snow, as the 
elks and reiil-d66r'of the north^ whose horns are 
branchy and flattened. They make use of them 

I 2 
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as of spades and shovels to clear away the snow 
lying over the moss and the -plants on which they 
live. 3now itself is a kind of mattress with 
which Nature covers grasses in winter to preserve 
them from the intensity of the fro^t. 

Most animals have harmonies with the portion 
of the watery element suspended in clouds by 
the shape of their body and their muscles* These 
are disposed in the most favourable manner, not 
only to let rain-watef run off, but to conduct it 
from the summit of their head to. their excretory 
organs for the purpose of washing and cleansing 
them. They have moreover their hair and their 
feathers arranged one above the other like the 
tiles of a roof. 

The terrestrial ocean is divided, according to 
our former definition, into running streams and 
rivers, and into those subterraneous waters whidi 
furnish an incessant supply to our wells a^d our 
vegetation. A number of animals have relations 
with the former, of which we shall treat by and 
by, and some arc in harmony with the subterra- 
neous waters. It is thus that beetles (searabai) 
live under ground, and have their wings covered 
'with a scaly coating as a protection against damp. 
Several have an oily cpvering,. as the dung-fly, 
and the insect called, on account of its colour, 
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the capuchin^ which passes the cold season under 
ground, and carries its young on its back^ which 
is flattened like that of a tortoise. 

A number of insects are in harmony with that 
portion of fluid which constitutes the sap of 
plants ; such are those which live on the siirface 
of leaves and fruits^ and extract their juices; 
such also is the cochineal-insect, which gives us 
the rich colour of scarlet. Mexico is properly 
their country, and they are generated on the 
thick and thorny leaf^of the nopal, which they 
begin to suck as soon as they are hatched* Their 
trunk is so brittle that we cannot move them 
from their place without breaking it, and making 
them expire; the consequence is that they re- 
main fixed during life to the spot where they 
were bom, and to the vegetable nipple which 
feeds them. But when the females have attained 
the age of puberty, at the expiration of a certain 
Dumber of months, the. males are supplied with 
wings, and are enabled to quit the plant where 
they were born.* The iFemales remain stationary 
and hatch their young on ikte spot ; but the latter 
would soon become so numerous as to'be at a 
loss for spa^e to feed on, while they are so deli* 
cate that it Would be impossible for them to pa^ 
from one plant to anothei^^ did not Nature afibrd 
gn admirable method of emigration. At the time 
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]l«t^ jjo ^ Ifi^vep of tine n<ips4, ^d i^ is ^Jong 
these slender thre?4s!» jjs .alftpg ft brjj^P, rt»9t th^ 
)))K)p4 -^ ^ pochifle^-i^sect esHgi^tes to the 
fleig^bouring wtfpls? 
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1^994 i^B^ i^ioes, AuppJiep nQiwii^nj*!^ ta ^ qusqir 
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f l^^;i fi»m the ■% tp (;hte ivhjtie, ^t 4aes m,*^ 
^^ ^ {if^(;uUir jyose/ct. l^lapy bii:d9 hwe ft 
|do^ /9f TV)ng^ veroiin, «iad I )ifve sfen somor 
4^g of tH« Mi"^ ^ou ^|ie pigeoii9 ^n the Isie qf 
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« ffmV^mi*^ yf^ W>rS furprifiiflijj ^skil^ ti^-^ 
.the ^»#. 1^ l^fis ,HriQg^ t?) oaiTy i^ i^ »py dire(:;- 
^B, fH^ %t >y^ ((flawj fi^lpd fo ta]|fefe9l4 of thp 
if Q^aUes^ (»H#Q?, 9p4 ?«i tr»»k in^i^put^Wy u?ore 
^riojjf t^Q ^ pf the jBlephaot, It is * pipe, 
^du^(]^: If»ig(bwi6? ij;itp tyip ^lej^ihle fi^r^, con- 
.^ijjiqg.^ piercer of v^ry iQurio*s jtrorkiw^hip, 
anil fojnfisting pf fiffe^ |u^ httifi i^Jla^^* siuulM: 
tp tefjfleftji pl*«(?d oyf r ^*<ii- (Either. Spme of these 
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a§ pf (aftl»kj!,:^plH8«R;«* ifMp; the .pprw pf th^ 



them frith his littf^ tnynfe iipti} i^ become* fi|H ; 
after whicb^ as I have already remarked, ^ 
paiflBis ^a' amaU drop of water* Thit drop piaba* 
Uy rises from a bladder full pf water giv^en by 
^atirfiB t& Qying insects to enable them to pve^ 
serve an equilibriam. i^ the air, in tbe UMie W4|r 
as fish, are enabled by an air<>bladdte tO: pre&irvv 
^n eqeilibriatn in waitf r. 

i 9oiii6 persons are apt to loiaginQ thKt hlmd* 
suekittg ioioete are^ mark of inipevfectaoii in the 
op^nttibns of Nature ; but every ifaM% in the 
yofige of her workf ml) be &mid in its pv^qjaur 
piace. Theae inseit^ts do not abeuiid but in hat 
weather, and - they suck * the supe^tebuqdAt bar 
moors finom'the bodies of men atud animals^ prov 
venting thein from indulging in too bug sieep^ 
and obliging them ixk have recourse to. the healthy 
operation of bathing. The iSies oUige eattle to 
quit the valley toward the middle c^ the 4ay^ 
and to seek fresh pasture near l^e mousytaiu-ti^ 
The oestrum, or gad-fly, so much dceaded by the 
rein-deer, obliges the latter in summed to fly to^ 
wards the north, where they find a fresh f^vupT^ 
of lidieos left uncovered by the meltiog of 4te 
snow. A few humming^fiies serve as a kij^d of 
barrier to their numerous flocks, and keef tbma 
within the limits of winter, for which Ihcy are 
intendeds To ftem lan ©ptnioii of the worte of 
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Nature^ it is necessary to view them in ali their 
extent. 

The organs of insects are considerably •; more 
complex than those of large animals. An atten* 
tive study of them affords the means of getting 
niuch information as to the nature of the ele- 
ments with which they are in connexion. MU 
croscopic animals are a . proof of this ; apiong 
others^ the vorticella rotatoria^ whid:) is no larger 
than a small grain of sand. It is found in gutr 
ters, and can support there without perishing the 
IJOth degree of heat and the 19th of cold below 
the freezing pointy according to Reaumur's ther* 
mometer, (144** and — u"* of Fahrenheit.) It 
is found in a state of such thorough dryness as to 
fall into powder on being touched with tbe point 
of a needle. It may be preserved for a number 
of years in its apparent state of death, conti- 
nuing to retain life without seeming to take any 
nourishment. A little drop of water let fall 
upon it is sufficient to break it, so delicate are its 
organs ; but if this water reach it through parr 
^cles of dust, the insect opens its members by 
de|[rees, and swims in this single drop as in the 
pc«>^. It is then seen tp extend from its fore* 
part *wo little limbs, each bearing a wheel, 
yirhence in French its name of rotifhre, or wheel* 
|)ear§r; lyhile from behind it extends a kind of 
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trident, arid fixes itself on the spot as with an 
anchor/ Its body consists of rings which serve it 
as legs, and it makes use of them to lengthen or 
contract itself like a worm. With its two wheels 
composed of imperceptible threads, it forms two 
rapid whirtpools, by means of which it rises or 
falls> and attracts its prey towards its mouth, 
which is situated between its two projecting 
limbs. The elephant's trunk is certainly not of 
equal ingenuity ; I mean of ingenuity in regard 
to us, who are accustomed to estimate divine in- 
telligence by our own ; that is, by nun^ber and 
series. The case, however, is different in regard 
to Nature ; her rule is to proportion the organs 
of beings to their wants. An excess of provi- 
sion would be attended with as much inconve- 
nience as a deficiency ; so that every thing is 
equally ingenious in her works, because every 
thing is in its place and in . due proportion. A 
cumbrous whale, shaped in a form not unlike 
that of a shoe, is equally adapted to sail along 
the icy sea, as the light rotifhre in its drop of 
water, mcessantly exposed to be thrown from the 
top of the roof where it has fixed its abode. 

Although the rotifire is scarcely visible, it has 
below it several series of animalcula, so small 
that, in regard to them, he is what a whale of 
l§0 feet in length is in regard to him. Of thjai 
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who is understood to have died of a complaint in 
which the vefmiii came out of 'every pore of his 
body, as if to avenge the death of those fellows- 
citizens whom he had caused to be slain in such 
numbers. It is evident that the smalUpox con^ 
tains, in the dried scales, living animalcula, which, 
like the rotifhrcj may be rendered activp by a 
simple perspiratiQn. The touch of a handker- 
chief is sufficient to communicate the infection 
of the plague ; and it is a singular circumstance 
that the animalcula which convey pestilential in- 
fection, do not lodge in wood, metal, or stone, 
but in wool, cotton, silk ; and, to use an oriental 
expression, in every thing bearing the appearance 
of a thread. None of these contagious maladies 
are conveyed through the medium of air or 
water ; a circumstance corroborative of the no- 
tion that they owe their propagation to animal- 
cula which require to fix themselves on bodies 
possessed of consistency. Finally, w^ shall have 
no doubt of the existence of animalcula, when 
we consider that most of the complaints men- 
tioned above aye cured by the application of mer- 
cury, which is well known to be d^ath to all 
insects. 

The ocean, vast as it is, owes its origin and 
renovation to the icy masses accumulated ' at the 
polfss, and melted periodically to a certain extent 
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by the summer heat: It is that which feeds those 
icy deposits, as well as produces the masses of 
douds which fiwt m the atmosphere^ and the 
store of watery which flow in rivers ch* lie in sub* 
terraneaa recesses. Hence the name of" ocean is 
currently applied to the collected expanse o£ 
waters^ without being given to either of the re« 
partitions into which I have» for^ the sake of 
reasoning with precision^ divided the watery 
world. In like manner we are accustomed to 
affix the idea and name of a tree rather to its 
trunk, and to its branches loaded with leaves 
and fruit, than to the roots to which it owes its 
existence; It is on the borders of the ocean that 
the various modifications of the aquatic kingdom 
come to a pointy whether we allude to the ice 
descending from the poles^ the rain attracted by 
the tides^ the fogs which settle on the coast, the 
vast sheet of subterranean waters appropriated to 
the supply of vegetables, or the mouths of rivers 
which serve to quench the thirst of animals^ and 
to favour those maritime excursions which enable 
tts to extend our enjoyments throughout the 
globe. It was not on. the summit of lofty moun- 
tains, but in the centre of the aquatic kingdom, 
I mean on the borders of seas, th^t Nature first 
planted the most helpless of beings, for the piu-- 
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JLeit us theh ctMn glkti^ bn- the HatiiSdiii^a 
existing bdturMiP atfitMb sn^ltat^i^ Nititrf^h^ 
givM to all mimk th6 iMtmct Atid thi M^^tm of 
iin>88ing w^er : at)M>»rg qtiadtuped^i there Ate tittr 
a feur apettieSf wbith fl^, «ofch «sr ffyiog s^qnifrefe, 
btttsr^ or flying Ittsai^s i^ blit till, whether gfl'^dtiM' 
stnaU, are accustottied to dvrim. CttridHt^ lk¥ i^ 
Nattive's tiieiclliaiiiMin foi- flyings thkt for dWimmitig 
is incomparably more varied and ihore extensive. 
Aninwls mtist make ao eflbrt to get on the tritt^, 
but they seem to swim with the greatcW. ea*6 ; 
their bodies, however heavy, appear to be art in 
equilibrium tvith water ; and it is a cirWtfi^tAticc? 
deserving of particular remark, that there should 
exist a hydraulie balance so equal in regard* to a 
vast number of bodies, of which the bone** 'and 
fiesh have such a different degree of weight? in 
the air. Nature has provided a b&lance in this 
respect among different animals by means of the 
cavities of their chest and stomach, cirvities Whichf 
are larger in land than in sea animals. The' flesh 
of quadrupeds sinks to the bottom; while that of 
fish ftoats of itself. Besides^ in the former the 
organ of breathing is necessarily above the float* 
ing line ; so that their head mu*t be carried per# 



pitiAkthi^yi And tNif Udy horimntsiUyv Fl^y 
dti lh6 t^et hand/b&te ^eir he&dft plunged m 
wMer/bi^^uMi they t^pta^ tb^ lii^ iti tbM «letti«tlt 
by ifikft9 bf their gilbi 'iFhd bbiM mithi gHa^ 
fiilly attd fo# k kngth tfMtb&t hM itMi K>k knd 
th/e l^^ttbmm th^ #bttf with ^till ptet^t 
vigour W6 hate f^ittarksd in \h^ '^Stedidft of 
Nttture^"^* thatthese tvi^o ip^^es Jir^ d^i^tkied to 
heA 6n the mtkt^y borders of Hve^s ; tind that 
th«ttr leetafe-^toiriddd with beels to {^TOTent th^D^ 
froiA imkittg' m the ttiud* The liame of Bog^ 
jl^oiDs may be quoted as one example^ among^ 
ftahy, 6f th^ pDwer of the ox to ofds^ a strait t>^ 
sbdne estMit ; and I have myself been a wttti^si^ 
kk QettBMxy of cows swimttiifig ever deep rivers^ 
the last oarrying the herdsman on her baek. Of 
the dexterity of the hog in swimming, I saw an 
example when on board a vessel in the roadi of 
Martinique. Our boat had brought a number ^ 
hogs on bo^rd in the night, and they were put> 
one after another, on the dec^; but seareely 
wene they untied> wfaeii they proceeded it th# 
other side of the vessel and jumped into the seat 
tltfeugh one of the gun^ports. They aoeoeeded 
ib'inftkiiiig land at the distance of move than half 
a ttiile^ bdfin»e the boat^ theugh ready t^ itwtt 
and #FSaile4 #ilh godd i:ow6ra> eo«ld ot^eitake 
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them# Such esuBe. in swio^miog in thefiejt^o ani- 
mals is the more surprising, ' as the ox haf( a Yery . 
heavy head^ and the hog carries bis always to- 
wards the ground, in which he digs. \ We.^ould 
at first imi^ine that they would be in d^t^ger of 
drowning ; but Nature has not forgo^t^ to^. give 
them a counterpoise^ by making their ttoigh^ very 
fleshy and heavy, so that the we^hk 6£ th^se 
limbs enables them to keep up their; bel|d( when 
imder water. On the other hand, the camel^ 
the inhabitant of a sandy track, being vei^y thin 
in the hinder part, and supporting its. bpdy on 
long legs, would easily lose its equilibrium ; but 
it has the instinct to li^ down on tbe.wat^r lik? a 
bladder, and to cross rivers by- going aloi\g with 
the current. I . happen to . know sevc^ral villages 
situated on the banks .of rivers, which . have r^ 
nounced their title to lots of commons upon the 
opposite side, in consequence of the bridges over 
which their flocks passed being destroyed. Yet, 
as far as regarded the convenience of .the animals, 
they had occasion only for landing-places on e|u;b 
aide. 

, A numerous class of animals has; been for:ipi^ 
by Nature with the capacity of liyipg either i^ 
land or water; I mean the amphibiqus ;Cl^s, 
They may be referred to the general harmonies 
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of Nature^ positive and negative ; for these hap- 
monies are of all descriptions, aerial, aquatic> 
terrestrial, diurnal, and nocturnal. 

Amphibious animals have, in general, feet to 
walk on, and organs which they use as oars. 
These oars in aquatic birds* consist of small pel- 
licles fastened to the toes of those which live in 
the midst of the water ; such ^s the sea-duck, 
the pilot, the frigate*bird, and a number of others^ 
which take their rest on the waves, and use their 
feet only on the sand by the sea-shore. Others, 
which frequent marshes and the banks of rivers, 
have their-toes joined by membranes to prevent 
their sinking into the mud; such are ducks, 
geese, swans^^ &c. Aquatic birds are shaped 
exactly in the way best ^fitted to go rapidly 
through the air and to swim against currents. 
They have small heads and long necks, which 
facilitate their flight, but would hurt their swim- 
ming, were they necessary for the purpose of 
cleaving the water, as the water would, in that 
case, strike against their breasts with considerable 
violejice. But they make their way through the 
water, not by propelling their head, but the 
breast itself; and the water, gliding along their 
sides, strikes against their webbed feet, situated 
at the extremity of their body, and acting like a 
rudder and oars. T}^ea% organs thus operate on 
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the water with great power^ agreeably to the laws 
of mechanies. At the same time they have the 
power, when floating along the water, to take 
advantage of a favourable breeze. The swan 
opens her wings, and, with the aid of the 
zephyrs, swims up the course of rivers, along the 
side of meadows and by the shade of forests. 
The albatross, more courageous, sails in the 
middle of the sea at a distance from, and even 
out of sight of, land. On the back of the waves 
he looks like a sheep on the sides of a hill ; a 
circumstance which has made that bird, receive 
from our seamen the name of that quadruped. 
The sight of him announces to Europeans their 
approach to the Cape of Good Hope. He calmly 
sees the pale seamen reef their sails and repair 
their masts, while he sports in the midst of tem- 
pests, poises himself on foaming billows, plunges 
into their sides, preys on the fish that are there, 
and, rising aloft at night-fall, carries to his young 
the capture of the day. Man seems to have 
taken the shape of this bird as a model for his 
first skiff, with its sails and its rudder ; but where 
is the Archimedes that can, like Nature, unite in 
a single machine the vessel, the balloon, and the 
diverts bell ? 

However easy may be the movements of am* 
phibious birds on the waters, they are not, however, 
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fb be compatied with those qF fishes. We shall 
now proceed to tdke a vi^w, first of the ioward^ 
and next of the outward shape of the latter* 

We shall begin by remarking that the bones 
of fishes aire itiot jointed at the ends like those of 
birds^ quadrupeds, and even of amphibious ani- 
mals ; they are fastened only by cartilages. The 
reason of this di&rence seems to m^ founded on 
the circumstance that the fleshy part of fishes is 
entirely supported by the fluid in which they 
swim, while the bulk of animals rests on their 
bones, which must accordingly be knit together 
with considerable strength. The same difierence 
of construction prevails between land and water 
animals, as between plants vegetating in the open 
air or at the bottom of the sea. Sea-plants^ as 
we have already observed, have their stalks very 
thin at the base^ because their foliage is supported 
by the water ; while land-plants have their great-* 
est strength at the bottom of the stalk. It is^ no 
doubt, on this account, that amphibious animali 
have jointed bones, as they frequently quit the 
liquid ekment ; and that the species of fish fre* 
qumiting roqk^ have a kind of stony and vaulted 
covering to protect them from the rolling of 
stones. So much does this distinction hold, th$t 
not a single amphibious fish is found with boned 
joined by cartilages iike 'their brethren of th^ 
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deep. Again^ in land-animals the jointing' of 
the bones is^ by a wondrous mechanism, more 
powerful in the lower parts of the body than in 
the higher, loaded as are the former with the 
greater portion of weight* The same holds in 
regard to the human body, as may be seen on the 
inspection of any skeleton. We shall there find 
the points of support in the bones broader, the 
insertions of the joints deeper, and the ligatures^ 
stronger on proceeding from the head to the feet 
than vice vers& ; the vertebrae of the back bone 
having less solid articulations than the thigh 
bones ; the thigh bones, than those of the knees ; 
and the knees less solid than the ancles, l^he 
knees are strengthened by rotulae to prevent the 
weight of the body from falling forward in 
walking, and the lower part of the leg is strength- 
ened^ with the same view, by the entire foot, 
which is little else than a collection of bones 
placed so as to support an incumbent weight. 
Quadrupeds, having twice our number of feet, 
have^ them considerably shorter. 
' Let us now cast a glance on the outward shape 
of fishes. They are, in general, covered with 
scales lubricated by a viscous liquid, which renders 
them very slippery in the watcir, as well as in. the 
hands of the fisherman who endeavours to catch 
them. We have already remarked that' qua- 
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drupeds have a fall from the head to the tail^ to 
let rain-water ran off, and that their muscles were 
separated by little channels and cellular mem- 
branes which guided the. rain-water to the ex- 
cretory organs. Birds^ being covered with feathers^ 
do not show their muscles, but they may be 
observed in a shower opening their wings to 
receive the rain ; many are fond of bathings and 
of plunging their head in water, shaking it after- 
wards in order to wet their whole body ; this we 
often see done in a cage by canary birds and 
parrots. The body of a bird is almost in the 
form of a roof, and is, on the whole, not unlike 
that of a quadruped.. Now fishes are entirely 
different in point of shape-; their posture being 
horizontal, and their muscles liot being separated 
by channels for the water, as they are perpetually 
washed in consequ^[ice of their habitual positions. 
Their body from head to tail consists of a single 
curve, for the purpose of gliding more easily 
through the surrounding fluid ; the last circum- 
stance appUes 'likewise to the shape of birds^ 
destined as they are to glide through the air : 
they are covered with feathers, which are so ranged 
as to present on the outside one continued curve. 
The c^ief ' difference between the bird which 
cleaves the air, and the fish which cleaves the 
water, consists in tlie front part of the former (I 
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mean the heA, head, and tieek) being lengthene<i 
and pointed, while the hinder part is rather 
broad. The shape of the fish is quite the reverse ; 
bis head^ which is suffidehtly large, joining, 
without any neck, the ibremost part of his body, 
which is broad, while the binder part is long and 
tapering. A fish may thus be said to resemble a 
bird placed the wrong way; and in- truth • th^ir 
motions are as different as the elements in which 
they live, A bird flies with the fore part of hi^ 
body by meani of wings projecting from it, and 
he guides his flight by his hinder part, namely, 
by his tail and feet, which he stretches out as a 
lever serving by way of rudder. The' fish swims, 
by means of his hinder parts, with his tail, which 
by its undulations acts as an 'Oar, while he guides 
his course by the fore part of his body, and by 
means of the fins of his head. This is more 
particularly seen in the case of the fish that swim 
best, such as the thunny, the gold fish (el dorado), 
the porpoise, called by seamen, the sea-arrow ; 
and, in the case of birds, it is perceptible in the 
best fliers, as the frigate-^bird, the swan, the eagle, 
and even the swallow. 

These examples might be conducive to the 
suggestion of useful hints in regard to navig^ion. 
Our ships have in general the shtfpe oi a fish in 
the bow, and of a bird, or of a shortened fish, in 
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the poop^ their prow being broader than their 
stern. Tfaiere is no doubt that, if their keel were 
longer, that is, if they had more completely the 
shape of a fish, they would sail with greater 
swiftneps. 

In constructing ships, it was probably imagined 
that the horizontal direction of the tail of a fish 
might be supplied by the perpendicular direction 
of the rudder ; but theit action is entirely differ- 
ent, th^cudder being only a lever, while the tail 
of a fi^hjs both lever and oar. A fish, as I have 
said, r^ulates himself by his fins, and pushes 
himself forward by his tail, to which he gives an 
ui¥luli^ng Aiovement,, a movement which decom-* 
poses itself in water as in the case of wind 
^blowing on the ipclined plane of a kite, which it 
raises in the . air, and of the wings of a wind* 
millj which it turns round. It might perhaps be 
possible to employ the course of a river to turn a 
wheel wfitb oblique flat spokes plunged in the 
water in a direction perpendicular to the current. 
It might have the effect of turning it round, as 
the air turns the inclined wheels of a windmill ; 
and perhaps such a current might give a progres* 
sive movement to an oblique and horizontal oar, 
as is done by the tail of a fish in smooth water. 
We might construct a vessel in the form of a 
fish, with a long horizontal oar to act like the 
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tail and to be undulated by the feet of a man 
lying flat in the vessel. J cannot help thinking 
that this mechanism, odd as it may appear, would 
be productive of rapid movement. The prac- 
ticability of it is proved by the quickness with 
which a ship's boat may be pushed forward by 
means of a single oar at its stern ; and those who 
take a pleasure in aerial excursions might attempt 
to direct a balloon in this way, by giving it the 
lengthened shape of a fish* A balloon is not 
like a bird, which, being heavier than air, must 
make an effort to keep itself there by means of 
its wings ; it is like a fish, which is in equilibrium 
with water in the way that the aerial adventurer 
is with the air. The latter does not consequently 
stand in need of wings like a bird, but of a long 
tail to answer the purposes of oar and judder as 
ill the case of a fish. Nature has not given to 
animals swimming in the midst of a fluid wl^ich 
bears theto up the principle of a forward move- 
ment in the advanced part of their body, but in 
the lower part, as we see in the case both of the 
tails of fishes and the broad feet of aquatic birds ; 
whereas she has placed this power in the fore- 
part in the case of birds, because they pass 
through a medium lighter than themselves. On 
a similar principle it is placed both before and 
behind in quadrupeds and polypi. Now a ship 
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combtaes all these, means of amking process ; it 
cuts the water by its prow Kke arfish, flies by its 
sails like a bircl^ and may in iaertain Mtaations be 
said to moTe forward^ like a polypus, by means of 
its . oars. I take notice of these different ap^ 
proximations^ not as speculations of mere cori* 
osity^.but to show that man, hating derived all 
his inventions from Nature, mpir *6till ' make a 
farther improvement \xy -oopymg faer moddif. 
' Yet all these iipitktidns of nature,. ! useful aa 
they are. to 'US, aie fair fnnn approstohing to the 
grandesr i of her idvMtions. Of this tre shall 
soon be; convinced by casting a glance en the 
shape of -fishes, in whida there is mudi gt-eotet 
variety than inthat of ibirds. - Water has many 
more inodrficatioiis in its motions than /wiods*; 
As it ina^. be stopped, - turned, aside^ or divided,- 
by the unequal bottom^ uver whldi it flows, it i» 
sometimes pecipitated in a cascade from the top 
of rocks and' thrown back in raging foam ; at 
bther times it- extends fin a long sheet in the 
plains, or rushes, with the swiftness of an arrowy 
through a strait ; at one time a calm niakes it 
appear immoveable as if frozen ; at another, the 
tempest makes it roll with the noise of thunder. 
Nature has provided fishes for all these varieties 
of situation ; some are round, and swim like a 
small wheel turning with the waves. This is the 
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case with the whed^-fish ; while dtbers sport > in 
the fdaming billoivs of the 8hove> like the balista 
add the sun^fisfa. A ^different class isi h>i^ -and 
flit like the blade of a sabr^V'Otbets square and 
broad> like the ostracia, svfim across the smallest 
pools f>f waiter; and, finally^ a large and . heavy 
dassy. liki^ ifkales^ rei|oire ahnost as mtich water 
as a ship tb^eep them afloat: Some have a long 
beak .Hk^ aftvnooklcockvy as is the case with the 
veedie^fish, and. eel, ^whiohi penrtrateiinto the 
moist' sand. of. the shores and wait veiy ? patiently 
the return of the tide; J while oihent'bmve the 
tstnpot^ and'iy. over,. with lAefa*. wings, the faoU 
bws'fbniied : between, eadi dther by the wayes; 
While these pierce the dr hfce an arrow, others 
shcmt.^aftenltheoBi) ciEn4hg*iheir body -and aftem 
wacdBr opening it like a bonfe;. tfaifr we. see in' the 
ease of Abe tkubny* It is hry a* similar tneehanism 
that a salmon succeeds m iiBQiiiiitihg the catararts 
of rivers; There are lai^e and flat fish.whicb 
leap up from the calm amrfitoe of the water^. and 
in falling back make the vaat solitudes pf the 
sea re-echo; such are the thornbacks^ some of 
which are of surprising size^ In summer they 
swim on the sur£ice of. the wiaves ; the fishermen 
take them by«means of ntts (called in French 
folkti) which float along with the current^ and 
are drawn. downwards in one part by lead^ while 
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in another they are mxppotted mih cork ; eight 
or ten barks fasten their respective nets end to 
end^ and thos. succeed in forming enclosures of 
'^more thap half, a league in length. 

Bnttbene is n6 occasion to go out into the 
ocean toadmire the variety of ti^ shapes of $sb^ 
orof their modes.>of movement; for we shall find 
:on the .sbi-side^ and amidst T0ck$^ the testacea 
and the mollusca^ the svdinming of whidi hus aa 
jnueh variely as that, of fishes, iorthe flight dt 
birds. The pyramidical lepades fix themselves 
t>n poeks .'aipong the >8ea^weed, and might be 
taken ifor. heads of nails supporting garlands of 
sea^grass. : They fasten tshemsdves there by form- 
ing a vacnum by > means of a membrane^ and re* 
main iiofimoveahle in the. . most violent tempests. 
Cockles tunned in a spiral form, and brilliant 
ineritae^ are seen in numbers around them^ and 
are fastened in a similar manner. The muscle, 
shaped Jike a boat, fixes itself in the sand, and 
Temains at andioi* in the midst of currents ; when 
it changes its position, it is by means of a long 
leg improperly called a tongue. The sea^urchin^ 
bristled like a chesnut, rolls on its moveable 
points, and piicks with them the imprudent hand 
lliat ventures to seize it. Some of the Crustacea, 
such as crabs, sea^-spiders, lobsters, and shrimps, 
lie in ambush in holes in rocks, and swim by 
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. the impulse of their tails, which they spread like 
•a fan. Others, though loaded with a covering 
like a roof, float on the surface of the waters by 
means of a sail composed of membranes ; and there 
are some which venture into the open sea with a 
single air-bubUe, which supports them on the 
surface of the water; this is the case with the 
small cockles, with tender shells filled with 
purple, liquor, which «I found in the midst of the 
Atlantic Qoean on my voyage to the Isle of 
France. .. 

Some. fishes are without any things in the shape 
of a keel, and yet find means to sail to. a great 
distance. I have seen, in summer^ on the coast 
of Normandy, the sea covered with i a kind of 
jmollusca, called Flemish bonnets. Although 
divided into several lobes, with a grott number 
of fringes, they were to all appearance formed of 
congealed water, for they fell to pieces on being 
touched. Still a principle of animal life exists 
in them, and is manifested by their motions ; for 
they have a contraction and dictation which 
raises and supports them on the surface of the 
waves. Their action takes place from below to 
above, and from above to below, like that of a 
pump ; but the currents of the sea carry them 
to great distances, and throw them in vast num- 
bers on the coast. Another species moves along 
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the surface of the water by the aid of wind ; it is 
called the galley, and is of the shape of an egg, 
being covered in its longest part by a transparent 
membrane which answers the purpose of a sail. 
It hangs out into the sea several long filaments, 
which sailors call its cables. These are brilliant, 
and have the colour of azure and of the rose ; but 
they burn the hand which touches them, and 
the pain thus caused does not go away till after 
sun-set. We were under apprehensions of losing 
one of our seamen who swam away from the ship 
with a basket, in order to bring some of the 
finest of them on board. His arms got entan- 
gled in their nets ; he called out in the most 
distressing manner, and would have gone to the 
bottom without being able to make use of his 
hands in swimming, had he not been aided by a 
rope thrown out from the ship. We found the 
Atlantic Ocean - covered with these galleys for 
more than a hundred leagues ; ^his was near the 
equator, at the end of April ; all had their sails 
directed nearly perpendicular to the wind, and 
they might have been taken for little barks 
moving along with round lateen sails. I ima- 
gine that, in summer, they come in quantities from 
the North, in the same way as the Flemish bon- 
nets on the coast of Normandy. There is at 
the Isle of France a species of moUusca, of a red 
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or bro^n colour, which creeps along the reefs. 
On an attempt being made to seize thcm^ • they 
eject on the fingei-s a kind (^ white glairy matter^^ 
which is changed forthwith into a number of 
thi^eads. We find in the same situation polypi 
of a hideous appearance, which crawl along the 
rocks with their seven long claws, armed with 
suckers. We see along the sea-shores^ particu* 
larly in Europe^ quantities of sea*starsj scattered 
by the currents on the sand, where they lie ap^ 
parently incapable of motion. We find sticking 
to our rocks the sea anemone3 a kind of living 
flower or animal, which opens and shuts like a 
purse, and shoots out water if one ventures to 
touch it. It is thought to be a polypus^ or a 
collection of animalcula^ which pursue their 
labours together, like bees in a hive. So com- 
plete a combination, both in point of labour and 
defence, has no doubt a claim to our admiration. 
Abbe Dicquemare, my assiduous countryman, 
has given a curious history of them. As for me, 
who observed the sea animals of our shores only 
in my childhood, and who preserve to the pre- 
. sent day interesting recollections of them, I 
remember to have seen towards the middle of 
spring, on the strands already mentioned, in the 
nets prepared by our fishermen, a species of but* 
terfly with four wings of a lively colour, which 



ttARMaNIBS OF NATURE. 143 

hovered backwards and forwards at the bottoo^ 
of the fens«. I t^ould never succeed in catching 
any of them^ and I am not jiware that they have 
been mentioned by any naturalist. 

Itdis perfectly practicable to contemplate and 
enjoy aquati* harmooies without going so far as 
the sea^^side ; for our rivulets will supply us with 
abundance. Small as they are, these streams 
have, like the ocean, their feathered tribes, their 
shells, and their amphibious animals. It was 
there that the frog first gave man an idea of 
swimming, by pushing his fore-feet forward 
and his hind-feet backward. We may there see 
a species of fly glide along the surface of the 
water without wetting his feet ; and the water* 
bug swim upon his back also on the surface of the 
water. These two insects seek their prey, and 
perhaps assist each other, when they happen 
to meet foot to foot. The aquatic spider finds 
means to walk at the bottom of the water in an 
air-bubble formed by its net-work, and the 
moth-worm in a sheath made out of the relics of 
plants. I have seen a species of insect, still more 
ingenious, form to itself a floating grotto out of 
cockles and small trumpet shells. The most 
surprising thing was that this pyramidical grotto 
should be crowned at its top with a small green 
plant, a species of cress, destined either for the 
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support of the animal or for keeping its little 
liabitation afloat. There are in our rivulets a 
number of living creatures with whose habits we 
are very little acquainted. I cannot too often 
repeat that the industry of man has not yiet at* 
tained a point to be compared with 4he industry 
of insects. The Romans were accustomed to 
build in water with terra pozzuolana ; but shell* 
fish form their roofs of a much more durable * 
cement^ and the moth fastens her shells in the 
water with a glutinous substance impenetrable 
to moisture : an att which man has hardly yet 
attained. 

It is Nature^ no doubt, which acts for these 
petty portions of the creation, and which gives to 
the tenants of the waters both positive and nega* 
tive harmonies. It was Nature which gave to 
aquatic birds a reservoir of oil, «with which they 
smooth their feathers and render them water* 
proof. It is Nature that provided a similar oil 
for the sole of the gnat, which glides along the 
top of the springs ; and it was she who covered 
the whale witli thick and elastic rolls of fat to 
protect him against the' cold and the sliock of 
ice. Finally, it was Natur^ which appointed 
that animalcula, I mean madrepores, should lay> 
in the bosom of the torrid zone» the foundation 
pf islands and continents. 

1 
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It was under solar influence^ on the sea-shore^ 
at the mouth of rivulets, under the shade of the 
plaintain and palm-tree, that Nature first assigned 
to man his habitation, his subsistence, and the 
seat of his empire over animals. It was there 
that he first tamed the cow, which delights in 
running in meadows adjacent to the stream ; the 
goose, the swan, which ascend its current, and 
the pigeon, which picks up saline particles along 
the strand. The posterity of our first ancestors 
increased their stock by several species of aniio||als, 
by spreading themselves along the sea-shore ; fhe 
Egyptian ''making use of a pigeon as of an aerial 
messeng0r, to give notice of the arriyal of ves- 
sels ; while the Chinese employed the pelican to 
bring him, from the bosom of the waves, the 
pouch suspended from his beak replete with its 
fishy capture. The Greeks have fabled that 
children crossed arms of the sea on the back of 
dolphins ; and our posterity may perhaps suc- 
ceed in training in that way the seal, which 
is so often met with in the fairs of France, and 
is said to become attache^ to the master that 
supports him. Sanguine calculators may antici- 
pate the possibility of domesticating a portion of 
the inhabitants of the deep in the same way as 
quadrupeds* I saw, at the Cape of Good Hope, 
aquatic birds of different kinds walking about the 
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streets, and a pelican sporting with a dog. Man 
has found it practicable to prepare for the chase 
carnivorous animals of the earth and air^ such as 
the falcon, the hawk> the ferret, and even the 
ti^er. I have seen, in the canal of ChantiHjr, 
old carp come to take bread out of a man's hand ; 
why then should we not hope to make some 
progress in brining under our dependance the 
innoxious tenants of the deep ? What a resource 
would thus be opened for increase of communica* 
tion, and for relief in the event of shipwreck ! 
Where are the limits to the eventual extension of 
the power of him who has learned to traverse an 
icy region on a sledge, the ocean in a ship, and 
the atmosphere in a balloon ? How much may 
be performed by him to whom Nature has given 
the power of subjugating all animals by bis 
strength, or by his kindness ! To make slaves 
of them it is enough that he inspiit^s them with 
dread; but to make them assist and follow, him, 
it is necessary that they should be actuated by 
gratitu4e and attachment. 
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Aquatic Harmonies ef Man. 

lilAKy coMidefed in ii demided state^ ha» n^eittidr 
a far c6vmng like qissdropc^^ Aor witig^ Hke 
birds^ nor the meai^s cl* surknttiing Kke fished^ yi^t 
he it the only living being c^bte of ii^babil^g 
every part of the gl6b«* Sd ht fV<»ti^ betng;^ a 
machine eenflned te^ ^ mt^ ^voeMp he h the 
dkeelw of aH the ttiaehiiftM whU^ his 6#ii sWil^ 
€0-aperatiiig ndth the; ag«My of natutid^ ean enable 
bim to adapt to any ^kment Oti^ eonmlieriilg 
hia rebttiont^ internal and extetopV witbwater^ we 
shall lind that alt the la«i^s of hydmubea l:vtve C(^ 
operated in ^ir fonoalion. 

Harmony of waters^ dat^htM of the suit, etkMt 
me to perceive this meander of tiie fkUdir miwdtk 
yoa drcalate along with lifd in jAie humao body ; 
give fUe expraMOAd^ graoefal Mke &a «Ad«t»- 
lating shape in wbi<^ ftrnz Might to^ drppear. 
Yott insrpinsd Tasso when be plttdid' aC the e«« 
trance of the garden of Armidii flh# nympbs Wiio 
dispated the priee of swimming. The stMlebes 
of natuve are stilt inore delightM #Mn> Utie ftetiMS 
of pleasure ^ ita seene» increase pct>gres8iv€fy ill 
interest with the drama of life. The rigid eye <tf 
the philosopher can contempbrtte them without 
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confusion, his chaste tongue can describe them, 
and the ear of the innocent may listen to them. 

Our sculptors are in the habit of admiring in 
the ancient statues, and particularly in the famous 
Torso or body of Hercules, the muscles which, 
like waves of the sea, succeed and are lost in each 
other. These beautiful curves are not given to 
the human body merely for the sake of ornament; 
Nature always joins the useful to the agreeable, 
the substantial to the el^ant ; her works have no 
superfluous decorations ; every beauty displayed 
there is found to be necessary. Even the brilliant 
and variegated colours which adorn flowers, but- 
terflies, and birds, and which are apparently acci* 
dental, prove useful in distinguishing the almost 
innumerable tribes of this portion of her empire : 
moreover, every part of the works of Nature is 
destined to different uses, and her skill in this, as 
in every other point, is displayed to a degree 
which men find it difficult to imitate. An able 
architect, for example, does not content him- 
self with placing a column in a building to sup^ 
port it, but makes subservient to an ornamental 
purpose its proportions, its light and shade, its 
elevation in the air, and even its reflection in the 
water. Sometimes he groups it along with groves 
or with other columns ; he renders it a monument 
consecrated to love, to glory, and to the memory 
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of departed worth, extr^ng from its shape and 
appearance, tender, heroic, or religions sentiments, 
which attract the veneration of posterity. The 
human body is much more interesting than a 
column ; Nature having put it in relation with all 
her kingdoms, and eveuf with the Divinity himself, 
by the harmonies of our soul. 
. The too celebrated Winckelman declares, in 
his "History of the. Art among the Ancients,** 
that the Greek sculptors merely pointed but the 
muscles on the statues of the gods of whatever 
age, on the supposition of their enjoying perpetual 
youth ; and he. cites, in support of this opinion, 
certain statues of Jupiter exhibiting him in ad* 
vanced years. This paradox is specious, but seems 
to be advanced only for the purpose of exempting 
the ancients from the censure, sometimes passed 
on them, of not giving sufficient expression to 
their figures ; and, as one error gives rise to others, 
he proceeds to draw the conclusion that expression 
is injurious to beauty. He is right as far as 
regards convulsive passions, but h^ is certainly 
wrong in regard to the mild affections. A cheer* 
ful smile, or even a slight tint of melancholy, no 
doubt adds to the beauty .of a Cupid, a Mereury, 
or a Venus. In regard to his assertion that the 
ancient sculptors merely sketched the muscles in 
the statues of the gods.^of an advanced age, he 
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vomt either fa« ia a mistake^ or the ancienti 
Qiu«t have faUeo into oontradictions ; for the cha* 
rpcter of advtoeed manhood was as indispensable 
fo tlM9 musclas of the body of Jupit^r^ as to his 
hi9^d> where a beard and even a wrinkle were 
portrayed. He errs still &rtfaer in alleging that 
Marcus Aurelius wrote nothing but common-plaoe) 
4nd in^de use of only trivial comparisons. The sub- 
lime work of the disciple of E^uctetus will outlast 
those of ell the sculptors^ and will no doubt have a 
better elaim to the respect of mankind. Winokel^ 
m^an hes bestowed excessive praise on the medals^ 
the vases, and the ancient statues of the car* 
dinel who gave him a pension, while he has 
ventured to pass unmerited censure on a philoso^ 
phie emperor, no doubt on account of his con* 
demmng tilis kind of luxury. Besides, this 
Sexw writer aimed at saying what was pleasant 
to the inhabitants of Rome, among whom he 
Hved^ H^s enthusiasm fbr ancient ruins is per« 
Q^tible even in the title*pagle of his book, which 
hp entitled the ^^ Histoiy of the Art/' as if it were 
the 9\tK par t^edlence^ and as if there were none 
other more useful or more i^reeable to man. 
Archit?Qture, painting, music, and particularly 
ppf try^ pass iox nodiing in his eyt& ; and it de- 
s^ves to he remarked that he is almost always 
silent abofit Nature^ the source of all the arts. 
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Still b^ is interedtirtg by his vast extent of erudi- 
tion^ bis moral character^ and bis unfortunate exit; 
for be was assassinated by a traveller to whom he 
bad entrusted himself. It is with regret that I 
pass censures on some of his principles^ but I 
have felt myself obliged to it on account of his 
reputation ; since no errors are more dangerous or 
more common than those which have the support 
of great names. 

Let us now return to the harmonies existing 
between our muscles and the aquatic element^ 
and let us trace them, not on statues, but on our 
own bodies. 

The relations of man do not seem so well esta- 
blished with the liquid as with the aerial ocean* 
When he swims in a horizontal position, his 
organs of breathing appear in danger of plunging 
into the water, although this does not actually 
take place, in consequence of various precautions 
taken by Nature. Almost all our oi^ns are 
doubled and placed in the same horii^orital line ; 
such is the case in regard to our eyes, our ears, 
our hands, our feet ; but it does not hold iii 
regard to the organs of respiration so necessary 
to our continuance in life. It might indeed be 
said that these organs are triple, as we breathe 
at once through the mouth and the two nostrils ; 
but it is the mouth that conveys air directly to 
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opr lungs/ and forms the true sense of breathing. 
Nature has made use of various means to raise 
man above the water ^hen swimfming. In the 
tirst place she puts his whole body in equilibrium 
with water, particularly with salt water, which is 
heavier than fresh by a thirty-second. We may 
easily ascertain this in a fr<ssh water bath, for if 
^e lay one of our arms on the surface, it will 
swim and require an effort to go down. If a man 
happens to sink in a pool of water, a very slight 
motion brings him up, and he can keep himself 
afloat easily with his hands. Besides, Nature has 
enabled him to keep his organs of breathing out 
of water, by placing his head on the vertebrae of 
the neck as on a pivot, so that he can turn it 
easily backwards. In the next place she has put 
immediately under the neck the breast, which, on 
amount of its cavities, is the lightest part of our 
body ; while she lias put our most fleshy and 
heavy parts at our extremities, as a counterpoise 
at the end of a lever. To these we may still add 
the weight of the calves of the legs, of the legs 
themselves, and of the feet ; so that a swimmer, 
to keep himself erect in the water, has little else 
to do than to stretch himself out on it, in which 
case his feet sink and, his head rises. Women, are 
said to swim with less difficulty than men^ which 
roust be awing to the greater weight of the lower 
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part oF their frame : Nature alvrays comes to the 
ass^istance of the weak. 

Tiie art of swimming is frequently a source of 
pleasure ; and the ^descriptions connected with it 
may he made conducive to the recommendation 
of virtue. Ulysses flying from the island of Ca- 
lypso^ and landing in spite of the tempest amidst 
the rocks of the virtuous Nausicaa, offers a more 
interesting spectacle than that of the Sirens who 
swam singing around his ship. 

How great means of industry has man been 
enabled to set at work in situations adjacent to 
water. It is in such situations that most of our 
arts have taken their origin. The invention of 
the microscope is perhaps owing to the sight 
of drops of rain suspended to spiders* threads ; 
while a frozen track, with its floating and trans* 
parent ice, probably suggested the magnifier, 
which unites the rays of the sun, and the prism, 
which breaks them into a thousand colours. The 
notion of wells proceeded, no doubt, from the 
discovery of subterraneous waters ; while rivers 
would convey, in~ their tranquil parts, the id^ of 
a level ; in their reflections, that of a mirror ; and 
in their currents, that of a moving and propelling 
power. The sea would suggest, by its agitated 
waves breaking upon hollow rocks, the idea of 
those spouting waters and cascades with which 
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our gardens are omatnented. I have seen^ on the 
borders of Ascension Island^ the waves sttike the 
lower part of the porous and projecting beds of 
lava^ pierce through the lai^e interstices^ and fbrai» 
round that volcanic isle, a long display of foam, 
of jets, and cascades* It was on the sea^aide that 
man first discovered the use . of mother-of-pearl, 
and the rich dye of purple; that he first con* 
eeived the idea of nets from the interwoven grass ; 
the notion of wheels, mills, and carriages, from the 
urchin rolling on. its prickles; the idea of the 
grater, the saw, the staircase, the helmet, the 
buckler, the lance, and every kind of armour, 
from the shells of crustacea ; and even the mo- 
dern invention of gunpowder may be conjectured 
to have been suggested by the sulphur and nitre 
of volcanoes. It was on the borders of the main 
that man invented the canoe, the boat^ the 
schooner, the galley, the frigate, in imitation of 
the shapes, and even the names of shells, fish, 
and amphibious birds. We, who in an age of 
advanced civilization are little accustomed to 
trace inventions to their origin, may imagine that 
jthese notions are chimerical, or far-fetched ; bat 
we ought to fix our minds on the total blank of 
science in the case of our early ancestors, and we 
shall have less difficulty in believing that there 
iDxists nothing in human art, of which the mod^l 
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has not been taken from nature^ and the form of 
which is not to be found on the border of the 
waters. 

It is there that the aquatic kingdom^ combining 
its operations with those of the sun and air> 
unites the finost perfect specimens of mineral, 
vegetable^ and animal productions, such as golden 
sand, amber, pearls, or coral^ and presents them 
as a homage to man. In all these gifts we trace, 
directly or indirectly, the beneficial operation of 
water. Rain brings fertility to our land, the 
spring supplies ns with water for washing ; the 
river facilitates the communication between dis* 
trict and district; the sea between nation an<l 
nation ; and.the ocean between mankind at targe, 
A river, said Pascal^ is a moving road, and those 
streams and seas, which appear at first intended 
tp separate mankind for ever, are found the most 
effectual means , of multiplying their commnnir 
cations. Let the land be shared out in private 
property, but let water remain open for the com- 
mon benefit of all ; not only seas, but rivers, 
rivulets, and even springs. 

A great deal is said in praise of journeys to the 
Alps and Pyrenees: these have no doubt both 
their pleasure and their utility; but I am of 
opinion that excursions along the sea-coast are 
much more interesting. A view taken from the 
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summit of a lofty mountain is called familiarly a 
bird*8<i«ye view ; but I should call prospects from 
the bottom of vallies the proper view for the 
human eye. In the former, you see every object 
fall one after another until the whole is termi- 
nated by the ground ; in the latter, 3«>u see them 
rise successively until they are crowned by the 
sky. Above all, it is on the borders of the ocean 
that the harmonies of the different powers of 
nature appear to be concentrated. It is there 
that we find displayed, on an horizon on a level 
with our eyes, the magnificent sight of the rising 
and setting of tlie sun, of the meteors of the air^ 
of the flux and reflux of the tide, of the influx of 
vast rivers^ and of mountains made rugged by the 
waves which dash against their sides and display 
their mineral contents*. It is there, likewise, that 
we contemplate the vegetables and animals of 
rivers, of the sea, and of the land ; it is there that 
we see, in well-frequented harbours, the arrival 
of vessels from every nation. It is not on the 
summit of the mountain, but on the sea*shore ; 
not in the gallery, but in the lower part of the 
amphitheatre, that the perspective, the decora- 
tions, and the drama of the works of nature are 
seen to greatest advantage. 

The milk and the healing herbs of Switzer- 
land are much famed, and I have certainly no 
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wish to detract from the confidence put in such 
innocent things ; but the vegetable products and 
the cattle of the maritime provinces of Bretagne^ 
Normandy, and Holland^ possess equally bene- 
ficial qualities. It is from the borders of the sea> 
and not from the interior of the land, that we 
have derived our vegetable riches. It was at the 
base of ^tna, not on its icy summit, that Sicily 
produced both the stately chesnut loaded with 
fruit, and the comparatively humble corn plants 
It was from the islands of the Archipelago, not 
from mount Ida, that most of our fruit-trees 
were derived. The walnut, the fig, the pear, the 
olive, the coffee, the cacao, the cotton and indigo 
plants, and 8ugar<-cane, grow on the shores and 
islands ' of America, not on the back of the Cor-* 
dilleras. Pepper, nutmeg, and cloves, are pro- 
duced on the borders of the Molucca islands, not 
on the peaks of Java. Finally, do you desire to 
see glaciers like those of the Alps on the sea- 
shore } Its counter-currents will lead you in 
summer to the foot of the icy mass of the north 
pole, which even in that season presents an awful 
and magnificent appearance. 

Had fixrtune permitted, I should have under- 
taken a voyage round Europe, and perhaps 
around the world, that would have been less 
fatiguing, more agreeable, and more usefql, than 

6 
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that which is so frequently performed in the 
mountains of Switzerland* I should have pre- 
ferred coasting along in a swiftrsailing boat^ with 
lateen sail and a few mattresses. Afiber taking 
care to provide a bark of sufficient accommoda- 
tion for my family^ I should have embarked 
them along with two seamen and their wives. 
In such a progress every otgect would prove a 
fund of instruction or of pleasure. The clifis 
open their sides to the mineralogical investiga* 
tor, and display at their bases an endless variety 
of pebbles rolled thither by rivers and currents. 
Were plants a fetourite object, I could gather on 
the strand specimens of the most distant countries 
brought hither by the waves. Even the seeds of 
Jamaica are said to be brought in winter to 
the shores of the Orkneys, and why should not 
those of the Orkneys be conveyed in summer to 
the coast of France ? Every step in our progress 
would have opened to me a new leaf in the hock 
of nature, and have discovered a new landscape. 
On one part I sliould have seen on a shoal 
covered with sea-caivea, fire^cdoured flamingoes, 
aigrettes, pelicans, and otb^ birds, the travel 
lers of the torrid zone ; in another part, in the 
midst of downs, I might perceive ibit ruins erf* a 
monument, on the top of which the stork boikU 
its nest. Farther off I should perceive the mouth 
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of a river bordered with willows ; I would as- 
cend its stream in the midst of meadows and 
cultivated land^ and contemplate at the end of the 
horizon the turrets of a city. Did a forest rise in 
the middle of an island^ I would go and rest 
under its majestic shade. When the halcyon 
skimming the waves, and the sea*lark by its 
cries, announced the approach of a tempest or of 
nightfall, we should have obeyed the signal, and 
run our bark on the strand, choosing for our place 
of stof^age the trunk of an old tree, or the back 
of a rock at the influx of a stream. An interval 
might be passed by the male part of our little 
company in fishing or hunting, while the females 
lighted the fire and cooked the victuals ; all 
would meet again on board the bark, sheltered 
by its sail from rain, cold, and wind. 

Next morning we resume our course, if the 
dawn promises a fine day. We start without 
paying either post-horses, innkeepers, tolls, or 
turnpikes ; we have no occasion to produce either 
passport or certificate; we avoid civil dissen- 
sions,—- ^the wars which shed the blood of na- 
tions, and the still more cruel calamities which 
disturb mankind in the bosom of peace. It was 
in this simple manner that the primitive inha- 
bitants of the coast of Asia travelled when they 
peopled America and the Fortunate Islands of 
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the South Sea. It was thus that liberty and com* 
fort were preserved amidst their wandering tribes; 
it is thus^ simple Patagonians, that you live, de- 
spised by proud Europeans ; but, I charge you^ 
do not envy our lot. The Apeninnes, the Alps^ 
the Cordilleras^ are subjugated by European 
sway, but the cliffs of Cape Horn will ren^ain 
free. We are bending under the complexity and 
insufficiency of our laws, while you know only 
the laws of nature ; we look to a long futurity in 
our vain sehemes, while you enjoy life as you re~^ 
ceive it from day to day. For you life is only an 
innocent voyage, which conducts you to the abode 
of your ancestors. You support it without crimes, 
you pass it without remorse, and, yoja quit Jit 
without regret. 
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Aquatic Harmonies of Children; or the History 

of a Rivulet. 

I SHALL here suppose myself a teacher. To 
give my pupils the elementary notions of the 
harmonies of v^ater, I should take them to the 
country in a rainy day^ and should say to them^ 
" My boys, let us follow the course of the stream 
which comes down from that wood-covered hill, 
and trace it to its source. ' It rains^ but what sig- 
nifies rain to us ? We ought to accustom our- 
selves from pur earliest years to brave the ele- 
ments, and particularly water; for it rains in our 
climate more than half the, year. fV soldier, a 
sailor, a country labourer, a traveller, a mechanic, 
frequently expose themselves* to rain for the sake 
of profit ; would you dread it when your object 
is to get information ? Rain is a kind of bath, 
not hurtful so long as we are in movement, and 
only to be feared when our perspiration is stop* 
ped by an intamiption of exercise. It should 
thus be made light of by boys, although the casi^ 
is very diffisrtnt with girls, who are destined by 
nature' to watch over the interior of a house. — 
The weakness of their sex should exempt them 
from fatigues that men ought not to dread. It 
will be their part one day t9 provide a cOm« 

vpL. II. M 
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fortable home for their husbands and sons 
returning from labour ; let them therefore make 
a beginning in this way at present, by preparing 
dry clothing and warm diet to their brotlier^ 
when returning from a walk of 9onie ektent. 
Their brothers will amuse them by an account nof 
tiieir progress, and if the females do not receWe 
much instruction io return for their goad offiees^ 
they will receive at least the thanks of their 
young relations. 

Let us proceed in our way, and endeavour to 
discover whence this rivulet draws its source ; let 
us, as we follow its winding course, observe the 
harmonies of the powers of Nature with water 
under the tfifllemnt relations of evaporation, flui- 
dity, and freezing. To begin with the effects of 
the solar rays. Observe these mists, which seem 
fixed on the distant summits of the mountains ; 
it is they which supply the water which flows at 
your feetr But whence do they derive it them- 
selves } There was a time when nea, flying from 
each other on aoeomitY>f their pcedatory dispost^ 
tion, and 3rielding obedience only to. the teiron 
of superstition, imagined tliose streams and rivers 
to be divinities pounng^forth water by urns, and 
inhabiting the summita of mountains ; while the 
mists attmcted thither formed the Clouds with 
which 4hey Veiled themselves frofn mortal eyes. 
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Tbe storms engendered there appeared to them 
t0 be die thunder and lightning with which they 
l!i^re af med. It was thus that the Greeks placed 
Jiqpiter on the top of Olympus ; and that the 
Areadians, who had taken refuge in Italy^ in* 
iisted tbit they had seen that deity with his 
«gis on the woody top of the Capitol^ as the 
good £nmder relates to yEneas : 



Hoc nemuSy bunc* inquiti frondoso vertice collem> 
Quisdeus? incertum est, habitat deus: Arcades ipsum 
Credunt se vidisse Jovem, quum sspe nigrantem 
iEgfda concuteret dextra, nimbosque cieret. 

jEneid, Book VIII. 



M< 



' Some 094 thiey koev---what godt tbey could not tell-- 
J)id tbereJimidst the sacred horror dwell. 
The Arcadians thought him Jove ; and said they saw 
The mighty Thunderer wi^ majestic awe» 

* Who shook his shield, and dealt his bolts around. 
And scatter^ tempests on the teeming ground. 

• / 

But wbee men wene dnwn together by thmr 
wants^ and made their obsenrations in commoo^ 
they disooviered thst miata were raised from the 
Meau by the $an*s heat ; that the air received and 
carried them along ; Ijbtt the earth sttraeted them 
by the electric summits of its mountains ; and 
that from thence they dissolved in nm, so as to 
fill the beda of rivers^ and spread fecundity over 
the comitry. Then^ instead of trembling before 

M 2 
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imaginary and harsh deities, in whose name ava- 
ricious priests often extracted cruel sucrifices, 
they adored in common the Father of the Uni- 
verse, whose elements were his ministers, and 
who made himself manifest to^ man^ only by 
blessings. Let us next consider some of the 
chief qualities of water; it reflects- dn' its sur- 
face^ and refracts in its vs^urs. By' r^raction I 
mean its faculty of breaking the rays of light, 
and of augmenting the opening of the anglfes of 
bodies perceived through it, so as to increase 
their apparent size. It is thus that the rising 
sun, when seen through a mist, appear*' twice as 
large as usual. It is likewise by refraction that a 
stick plunged in water seems to be broteen^ and 
of a larger diameter than the part that is out of 
the. water. When vapours are opposed to the 
solar rays and united in drops of rain, they both 
refract and reflect light, which then becomes de- 
composed in colours. Such is the cause of the 
rainbo Wj of %vhich " you perceive * some ' traces 
towards the west. * v : 

' Reflection without refiraction returns light in a 
pure state, and it is* on that account that tlie 
rivulet at the bottom of ydnder valley i^^ems re- 
' splendent like a mirror.' •  !- . 

Reflection (in . French refiht) is die property 
which water has of representing 'surroimding ob- 
jects as if they were enclosed within it. The 
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study. of natural philosophy will explain to you 
some day the. laws of this wonderful raeebanism. 
Water reflects light from its surface on the bodies 
which. adjoin it^ and their forms from within. 
Had It reflected them like light, the shape of the 
trees and lands on its banks would have been ap^ 
parent on its . surface^, so that this repetition of 
the same objects on the same planes would have 
destroyed the unity of' the sites of Nature; ima- 
ginary objcjcts. would have been confounded with 
real ones. Birds would hover in vain around an 
imaginary willow to build their nests there ; and 
the ox would run against a real willow by mis- 
taking it for its image. Nature has indeed em- 
ployed double harmonies in most situatiotis ; but 
she has transported them from one kingdom to 
another to avoid confusion. If a rivulet reflects 
at the bottom of its bed the eminence on its 
banks^ the eminence sometimes re-echoes from 
its summit the murmur of the rivulet. • The re- 
flections of the water are to the earth what the 
echoes of the earth are to air ; Nature has dif- 
fused the charm of moral harmonies even unto 
physical objects. Water is indebted, for the qua- 
lities which appear peculiar to it, to a combination 
of harmonies. Its vapours, its rain, its fluidity, 
its refraction, its reflection, its snow, its hail, its 
ice, result from the presence or absence of the 
sun. Its ascent in the atmosphere is owing to 
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the spongy nature and the comparative weight of 
air ; its motion to the course of the winds ; and 
its equilibrium with itself^ or its level throughout 
the earth, is owing, as well as its currents, to 
the attraction of the globe. Earth attracts water 
even to its smallest and hardest particles* Not 
only does it imbibe it as a sponge when io a state 
of dust ; but the driest stone will b^ found to 
contain a portion of it Observe that lime*kiih 
on the top of the hill ; a thick cloud of smoke 
comes out of it, although it is only heated by 
brush'Wood and filled with stones* If you put a 
Hme-stone on hot coals you will see it stttoke ; it 
exhales the vapours of the water contained in it, 
which, by their extreme tenuity, pene6iite tte 
most compact bodies. The efl^ of this may be 
seen in a small pebble, which is highly valued 
On account of its property of imbibing water very 
Sodn. Naturally it is opaque, httt if put In 
water it admits it so as to become semi^^trans* 
parent. It is known by the name of oculiM 
tnundi ; a name apparently misplaced in regard 
to so small an object, for it is hardly larger than a 
pea, tod resembles a fragment of H^ outside of a 
flint, with which it is said by some naturalists to 
have an affinity. /Some specimeiis of this pebble 
are said to have been sold for 1 OQ pounds on ' ac- 
count of their curious quality. For toy part> I 
consider lime-stone beyond comparisoh more ' cu- 
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jnow^mi tiy>?e w«fiib fecafter* iiaving ccmtamed 
ymteti iybieW,w})ejD put into the fire^ it renders 
Vjaibl« hf^ ite 9iiioket it 4mbibo fire as it ehowi 
0ik hfmg putagiin into water. It k, moreover^ 
applieable to a variety of ^uaes. 

To Mteirft. tOi^nr .little rivulet. One of the 

ft 

chier olijfeta of attention i« ito e«rrent; this it 
ow^ to tba oentral attraction of the earthy the 
mcth drawing water to its centre when in a state 
.of .fliiidityi aqd to the summits of it9 mountains 
lntbeOkiii^ slate of evaporation. The earth may 
bo .4^11^ a; loadstone with several poles; I can 
.point oat tlpMfS proceeding iionvthe same centre ; 
ther.p<deSfOf the moimtains, the two poles of the 
j^lut, and the central pole, which is the seat of 
^ttraetic^* Observe thfat mist which covers the 
aummit of the hill. It seems fixed Uiere, and is 
joined by inme mist coming to the ^ same spot 
firon diffisrent piarts of the valley^ In mountain- 
ons cx>untries you see the pyramids of rocks 
which eiY>wn them aorrounded by a cloudy x»ver* 
ring. If the moontains are very bigh^ as in Swit-* 
s&erlandy large masses of snow laarl ice are formed 
md last all the year through. ^ These glaciers are 
sometimes thirty leagues in lengthy and fivo or 
si& leagues in breadth, extending to a lie^bt of 
five or siXr hundred feet. They are the icy castles 
of the Rhinf 9 the Rhone^ and several other rivers. 
glUciers of the CordiHeras in Americii are 
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maelt more extensive wad more kiAf ^ henoe th^ 
give rise to mighty mers^ .■aiid:'^i^utarly to 
that of the Auuizoiiii^ which fats « eporse of 
fifteen: hundred ileegMs^ and is mbove a hundred 
leagues wide at ^efluiuth. But «9en the gla- 
ciers of the CordiUecas areiiolbiag.iii coniparisoh 
with those of /the pides^ which are supposeit to have 
ia wintBs a * ciicanifanence of several thousand 
le^ues^ and £0001 which ithe ocean itsdf derives 
its gcand supply* The current, of all 1 these 
waters: is directed to the cestne of the eacth; ithe 
com rnon -point jo£ attraction of all bodies. The 
variotts attractioais of • the [mouniasosy the pdes^ 
and the centre^, extend pet'hapsr tortititef bodifis^ 
as fai^ at least as. we can j ui(%e Jbiy * the compass 9 
for i£tbe ktter directs its. point generally -towards 
the north pole, it varies . Jtbat directiou in. :tbe 
ncaghhwrh^od of a, numbor of mountains^ and. 
it l)As.s,:t€|icteno^9r;Ukewis6) to. incline towards 
theqentre^Oift.tbevearth. It is .indeed very » pn>^ 
bable that these ^diftyhntattirwlions are caused l^ 
irQii.miuea;. ^theisuoMnte: of ilie jmmiiitains which 
atlcir^ct. cloitidiib:beii^ in. geneml ferruginous. . Wa 
are Ukj^wise^to ioJ^serve that the central attrabtioi) 
of the ^nth acts ton all bodies witiaout exseption^ 
ina9^}^ as it is; the. cause of their^ gravity. 
WJsiA^^^ h^^ the saientific explanation oi this 
phQaqcnenoOi; oeptain it isi that thft/|:enei?al ten- 
dency of fldids towards the centre of the earth is 
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the oaiiM- <tf; ^^nxiEiifig^ on one side, the level > of 
Ial9e9^:»nd'€nf;th^j&^r the cmrent of rivers. It 
19 from rthis temknq^^ that the waiter-level takes 
itst>irtgin. I^Jwel of water being nothing but 
the ^qailibrtum of ^\l its parts round the centre 
of ^be e«rtb, the consequence is that the surface 
<^ a iafctiainitbat of the sea are sfdiericd. The 
cumeiliwcdiHisHig^^srl haive already remarked^ 
isiijNctri»ndiy. visible in die open sea, since it has 
thereffect of conxsealing from the eye the hull of 
a- ship 'at tbe distance of four iniles, and the 
highest part > of its mast at that of twelve or 
&ReGni It follows that the surface of the earth, 
which, often .presents segBients of a circle in al- 
most i all .its >eir]coiiiference, has been in a former 
aga in a state of fluidity, and has been levelled by 
tbe.Qperation bf water. 

/So mu<lh ibr that proportion of water which is 
00 a lewl and in a state of repose ; but that pro- 
portion) is small compared with the whole. From 
thct spring to the ocean, almost tbe whole of the 
watery woiU ia.^ in >a -state of circulation. The 
raiA^ich is .now falling feeds a spring in the 
sjbt b^re you; tbe spring forms the rivulet) 
tbe rifv^t .tbJwws itself into the river ; the river 
into tb^^ir )ind the sea into the Atlantic Ocean, 
the vi^iitstafiiw^fch bring us a supply of rain. 
A isprfaigidh^ general draws its waters ftQm a rock ; 
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t rivulet from a hill ; a rirer from a fKKHmtain ; a 
gea from the adjacent tracks of eontinent ; mod 
the ocean from the ioe covering the poles of the 
world- 

This rivQlet> feeble as it is^ may give yon an 
idea of the ocean and of its bed^ something in 
the way thai a small plant may give you an idea 
of a large tree*. You can discover here banks^ 
strands, straits^ promonltories, capes, bsys^ sand* 
*hanks5 shallows^ islands, peninsulas, conflusDes, 
and even marshes. If the earth has substances 
attractive of water, it has others of a contrary 
nature ; such in general are the diflferent kinds of 
day* Of these the most remarkable are two 
sorts of potter's clay, one kind of which (in 
French glaise) is greyish, tough, compact, and 
sofl to the touch ; while the other (argile) diflbrs 
from it only in its fwuginous particles, which 
siK>w themselves in baking by Aeir red oolowi 
You observe beds of these diffisrent kinds; of eartlp 
in the banks of the rivulet, where they sw broken 
by the stream. Observe the water dbippiog, or 
running, from the upper part of these banks like 
so many threads. Bain-water attracted by rockt 
penetrates the vegetable earth as welUs^tbe iayws 
of sand, where it undergoes a purifying, prcicest ; 
but it would be lost in the interion^f the.jgpuund 
were it net stopped by beds of fl^jfdiMyd^^ 
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by NfttQM at dififerent degraes of depth*. It is oa 
^€86 bedn that repose the stores of subterranean 
water which fonlish springs to our rtv^s^ and 
wftter to our wells. Such springs are often found 
oul the sea-side, and are particularly observable 
at low water ; for it is above all on the sea-ooast 
that the various beds of earth become visible. 
This dbservation may be of considerable import- 
ance to a man who has been shipwrecked even on 
a barren sand-bank. He nrny find a supply of 
frefth water on the very borders of the aea by 
digging a foot in d^th at ebb tide. It is, I be* 
Keve, to subtef ranean water, stopped in its down^> 
ward progress t^ layers of clay and sometimes of 
focks, that We are to ascribe those emissions 
ftbm the earth which during night bedew plants 
in the burning heats of. summer. Without sruch 
admirable precaution a portion of the vegetable 
world Would be exposed to perish ; since there 
are many spots on the earth where the rain itills 
on!y during a particular season. 

. We are now arrived at the source of the rivu* 
let Observe it come oat murmuring from the 
deft of this rock covered with adiantum and 
scolop^ndras. Its waters are collected in a ^ma}l 
basin bordered with teeds and rushes; around 
are poplars and willows i at a greater distance on 
the neighbouring heists stand the lofty beech 
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tod cbe$nut. Tlie water you observe flows frooi 
«U pftrtft of the rock ; this is because it attracts 
the mist from all parts ; in a season of rain and 
fhaw you may perceive similar effects in the in* 
side of houses, on stones and on panes of gHiss> 
whidi are. then humid because -they attract 
vapours*. The source of this rivulet comes, from 
a qx>t still higher than the one we are now stand- 
ing op. It is fiDirmed there by vapours collected 
by other rock? into filaments. of water, whi<^9 
after pe&etrating the surface of tbfi earthy unites 
on a, rocky bed, *come out by. this .opening, and 
ajre collected in this basin. Without these dif- 
ferent reservoirs both within . and . )yit^QUt> the 
water falUng in the shape of rain . would run off 
JDcesfantly, and rivulets would be left.dry when- 
e?ec the wind was too low to carry a supply of 
<4<Hld«^to the top of the hills. You^will find that 
^e ^ame holds in regard to the source of all re- 
gular currents.;, a torrent. is awo^^kpf chance, a 
rivulet is a work of Nature. There are reser- 
mirc^ on all the heights which attract water, and 
at the top of every regular current. There is 
ofit^n merely a basin at the source of a rivulet, 
and a pond or marsh at the source of a river ; 
but a large river has in general an icy mouixtain 
for its original storehouse, with a lake at ,its foot 
to receive the melted fluid ; and the ocean has in 
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« 

(Our hemisphiere one 'of its' poles covered With %h 
infitnense cupola of ice, with itilets around which 
deceive its waters, and distribute them over the 
whole globe. » - \ ^^^ 

But how, you will say, can a cause purely 
mechanical be productive of such well-combiiied 
results ? The hand which draws characters is tih* 
conscious of their thoughts ; intelligence is fori- 
finedtbthat invisible Spirit which regulates them 
and inspires their actions. You see that a A dlU 
v^ise Providence has- eolfected and c6m1>iti^d %T^* 
ments for the wants of vegetables' and anii^a^ls ; 
that Providence is beyoftd the observation of ^tir 
corporeal tenses; but it is rendered nfaniffestf *by 
its blessings : Mens agitat molem.'^'fitfw^'^tt 
one day will be your surprise when, on sftftf dying 
the harmonies of trees with w^ter, you sbaff'see 
those of lofty tnountains and bar^n ' spiiH^iit, 
tract vapours, and collect them'' by VS^s of 
leaves in the shape of pencils, tongois,' cups^' attd 
scoops, as takes place in the pine, the elhiy and 
the chesnut; while those which grow* iii''fh'e 
bosom of water,' and stend consequently in )ho 
need of being bedewed, like the nymphsea> 
reeds, rushes, or samphire, repel the aqcratic 
shpply, and have leaves which can neither he% 
come wetted nor serve as aquedticto. How great 
wiH*beyour delist when jk>u shall discoveir 'that 
6 
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the birds of the mountains take a plMSure . in 
wetting their plumes with rain or spring watery- 
white aquatic birds plunge into the waves withoiH 
imbibing . any part of the moisture into their 
plumage ! How mndi useful information wiN jrou 
receive from observing the difierent methods in 
which the tenants of the deep skim along its sur- 
face ! What Vaucanson among yon is destinAd to 
construct some day, in imitation of the shupe of 
the fish, a vessel which may rival it in swiftn<Nis ? 
Nature, I know, does not require yon to givi 
yourselves up to a laborious research for the pit i^ 
pose of enlightening your mind and toucfainj^ 
your heart. Her harmonies make maniifest, wUli^ 
out any painful study, the infinite intelligeoee of 
her Author, and his blessings towards his creatures; 
but in inviting you to extend your knowledge 
and your virtue, I point you out Nature as the 
only source of true art or science. It is above 
all in. her bosom that the naturalist ought to 
search for general principles. Natural philosophy 
derives her creed only from experiments, imd her 
morality from the power of machinery. May 
none of you ever discover the unhappy ingenuity 
<tf inventing such as might be rendered instru*- 
ments of cruelty to animals, or of destruction to 
yonr own species. 

We must admire the- wisdom of Providence in 
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enabling ta delicate a frame as the human body 
to support all the yicissitad^ of the elements^ 
and to live in every climate. Habit is for man a 
second nature, not by creating to him a second 
existence, but because in consequence of harma* 
nizing with Nature in a variety of ways, he be- 
comes susceptible of a vaiiety of habits. In this 
his situation is singular and distinct from that of 
all other living beings. It is chiefly for the use 
of man that Nature has distributed water in a fit 
state for drinking in every part of the earth ; she 
has deposited it in snow and ice in the froseti 
zones; in subterraneous layers in the burning 
sanda of *^liie' torrid zone; she scatters it in rain 
over the vast sur&ce of the sea, and she makes it 
flow in rivulets, streams, and rivers throughout 
the continents. The elephant of the torrid zone^ 
who can- drink only by sucking in water with bis 
trunk, would die of thirst among the snows of 
Lapland, were he not to die of cold. On the 
other hand Uie rein-deer of the frozen zone, ac-» 
customed to browse on m^ss and snow, would 
die of heat, and perhaps of thirst, on the banks of 
the tepid waters of the Senegal and the Gambku 
Man alone finds water proper for bis use in all 
directions. Even the remote seas towards the 
north or south pole afibrd him, by their floating 
ice, a resource of this description, the processTiof 
1 
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freezing removing the salt from the sea-vi^aten 
Chemists imitate this result by freezing water im- 
pregnated with salt^ and extracting from it crystals 
of fresh water. As for me, my object is to admire, 
the result of the laws of Nature in favour of man. 
Navigators may perhaps discover the means of 
extracting relief from those masses of ice which 
sometimes float out of the limits of the icy zone ; 
and it seems not impossible that those illusory 
shoals of the colour of beryl, which occur, so fre- 
quently in the seas of warm climates^ and which 
so many mariners have noted on their journalSy 
will be found to be the remains of submei^ged 
masses of ice.-— It is a singular fact that it is not 
impracticable to accustom ourselves by dint of 
time to drink salt water. Dutch navigators, 
among others Schouten, declare that they met 
in the South Sea, at the distance of more than 
three hundred leagues from any land, canoes with 
savages, whose wives gave salt water to their 
children to drink without any apparent injury, a 
consequence, no doubt, of early habit, (n my 
passage out to the Isle of France, some of the 
ship's officers having stowed casks of i>randy in« 
stead of water in the part of the hold appropri- 
ated to water, with the view of selling the brandy 
abroad^ we were reduced by this trick to a scar- 
city oC fresh water, and obliged to confine our- 



f^\f^ii£h»rk -tJlftvatice of a bottle a day. iSbtfie 
Oil^ t^^fij^iQen^ labouring -under the pres^Fe^ 
tJufMi ^*f<fe#*^Ur€d to allay it by dririfcihg salt 
il^i^^r ; but^it by no ii)ean« agreed witb thenl^^nd 
WA^P^C^o^tH^ ^ven of Voqaiting. . , . ' » 

»:^BMt J56e! ttioaccuKHilated* clouds^ are proceed^ 
lllg^islowly tbitpjugh the air;^ the sun h^s rawed 
fI^r&:iabo^ fth€& ocean, find the sputh wind is 
^^og^th^in. towards the north pole to soften tb^ 
T^WfW^'Wiiilfiiri and renovate on their way the 
3(i»Tjp«stof^ s^»$^ and rivers. If tbis atmospberic 
9f^«^Wu:/vitbe» ^sftin^ over our heads, were tb fall 
ito-jri^«^efc,-ifr5ViemJd overthrow every landmark on 
Ifcet i^otift/dri^ bub it runs • from the sky in lohg 
tbreiG^) as;if poured out of a watering pot. The 
fii^db: iiiftbibea^' the plants receive it in their grow- 

m 

m!g;*l6av¥S9, land the birds ^n their plumes; Yoti 
iJow?»8<i^vN2Btiireia tbe^ibfency of the year;* al*- 
i?iady^the^raim washes the sArfiwie of the ground'; 
the di^laured rivulets murmur along the-sl^e 
of the ftiR% «nd carry alougi with thcih 'fragments 
of earlh, jjfOnes, yegef ablest and even animahi 
wbidirhave perisbed'by coM. . These tbey carry 
krtfo larger streams;" the streams again into ri\''ers ; 
the rivers intoiseas, and the currents display tbeni 
along the shore. There' the waves, beating inces<i 
sanrtly against the shore, reduce the hardest bodies 
into sand; and thf ftfes of Vofcairoes, dissetninated 

VOL. II. N 



J76 HARMONIES OF NATUJIS. 

on their banks, consume the oil^ the sulphur^ the 
suit, and fragments of the animal kingdom^ re- 
storing the whole to elementary principle^. The 
ocean is both the tomb and the cradle of the 
globe. Ignorant people have made pilgrimages 
to the summit of mountains, under the notion 
that they were thus getting nearer to heaven ; the 
enlightened part of mankind should make such 
pilgrimages to the sea-side, that they might have 
a view of the first agents of Nature and of so- 
ciety. 

At the same time do not desire to follow the 
example of those navigators who have made the 
circuit of the world; they only who have per- 
formed voyages for the sake of benefiting their 
species deserve to be accounted objects of envy. 
How many have traversed distant regions to lay 
them waste ! How many others have aimed at 
nothing but the profits of trade! But how should 
you be qualified to appreciate or admire the works 
of Nature in a foreign land, if you have not a 
previous knowledge of her nrqnders in your own ? 
God has made two lots of the gifts distributed to 
man; he has placed on one hand fortune and 
danger, glory and envy ; on the other, mediocrity 
and comfort, obscurity find repose. Sometimes 
a youth, led astray by deceitful accounts of tra* 
vcli, quits his parents, embarks, and believes that 



HARMONIES OF NATURE. 179 

he shall be happier in another climate than in his 
own. Oh ! how often will he sigh after the pa- 
ternal roof in the midst of stormy seas ! how 
often will he regret the humble violet of our 
springs^ when under the shade of the palm-tree 
of the torrid zone ! Happy* he who prefers the 
banks of his own rivulet to the borders of the 
ocean ; w^ho^ full of gratitude for his parents^ 
seeks no other fortune than that of comforting 
them by his labour; and no other glory than that 
of making passion subservient to reason • 

But we are now drawing near to the town^ and 
it is time for us to part : your afl^tionate brothers 
and sisters are waiting for you ; go and show 
them how fond you are of your home> and how 
eager for mstruction. In giving you an idea of 
the harmony of waters^ I have not made you run 
over a cabiilet of natural history filled with frail^ 
passive^ and dead machines ; I have led you to 
the midst of an active and lively scene of Nature, 
amidst woods^ winds^ and rocks. 
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TffRBESTKIAL HARMONIES. 

X HE gHHind^ tbough still in the infancy of the 
year, allows U8 to* ^camine its suifape and its 
strata. The sun has carried . off a portion of tKe 
snow, which covered it like a garment, and de<- 
fended it from the rigour of winter ; only a few 
insulated spots ace now to be se6n on the sum^ 
mits of the mountainjB. The brown colour of the 
soil appears in all directions, and the rugged part 
of the ravines: discovers] various beds of fossils 
mixed with pnimrOsea'«nd violets): vegetable life 
announces itself around ; the bkst» of the south, 
lulled asleep in thdr dark caverns, surprised to 
see the light suddenly come in, awake and rise 
in fury. These fierce sons pf winter and of night 
overturn the masses of ice which they had raised 
towards the sources of the Ocean, and rush, with 
loud noise, towards the orb of day. In their pas-^ 
sage they convulse the seas, shake the forests, 
scatter thick mists in the air, and prepare for our 
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hemispheres even by tiieir tempests^ a new morti 
and a new life. 

O thou whom antiquity called the mother of 
the Gods, Cybele, — Earth, which supportest my 
fugitive existence, inspire ipe, at the bottom of 
some obscure grotto, with the same spirit which 
disclosed future events to thy ancient oracles I It 
is for thee that the sun shines, the winds blow^ 
the rivers and the seas keep in motion. It is 
thou whom the Hours, the Zephyrs, and the Ne- 
reids, deck with crowns of light, with garlands 
of flowers, and with azure girdles; it is on thee 
that all who breathe suspend the lamp of life. 
All unite around thee, the mother of living beings ; 
elements, vegetables, toimals, all adhere to thy 
maternal bosom as thy children. The orb. of 
night herself surrounds thee incessantly with her 
pale light ; thou rollest continually around the 
orb of day, warming thy innumerable breasts 
successively with his rays. Thoq alone, in the 
midst of these great movements, affordest to in- 
constat men an example of constancy. It is 
neither in fields of light, nor in those of air and 
water, but in thy sides, that they find the means 
of support and eventual rest from their labours, 
O Earth, the cradle and the tomb of all beings, 
before the time comes for depositing my ashes in 
thy bosom, disclose to me thy riches, the beauty 
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of thy valleys^ and the grandeur of thy moun- 
tains whence flow so many streams ; until my 
soul, disentangled from the weight of my body, 
takes its flight towards that upper region from 
whence thou thyself derivest immortal life. 

Our artificial life is founded only on natural 
laws; it is to these laws of attraction, which 
regulate the planets, that our rivers owe their 
slopes which make them roll along the surface of 
the ground ; that our seas owe their lev^l ; that 
our rocks, our edifices, and even our bodies, owe 
their balance. Is it not a gratifying discovery to 
learn that the laws of Nature are always active in 
the midst of deserts and of darkness ? But he 
who sees only attraction in the universe may be 
said to see nothing in a palace beyond the square 
and the level which have raised its columns. 
The mechanic laws of Nature are directed by an 
intelligent power ; the ink which flows from my 
pen on the paper to express these reflections, 
obeys blindly the central attraction of the earth ; 
the pen, out of which the ink flpws, yields in like 
manner to the horizontal direction which my 
hand gives it from right to left ; my hand, although 
^ aUve and organized, knows no more what it writes 
than the ink, the pen, or the paper ; but the 
head which directs these different instnin>ents 
comprehends the whole^ and the heart which 
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receives the impression knows how to feel it. 
Thus, if I may be permitted to compare celestial 
objects to those of our humble sphere, the Deity 
may be said to make use of the sun as of a hand, 
and of his rays as of a pen or pencil. With 
the^e he is pleased to trace on the earth, by means 
of blind and insensible elements, intellectual 
characters, the thoughts conveyed by which are 
objects of sensation to man, who is in some 
degree the heart of Nature. 

But man, although impressed with admiration 
at the sight of the great book of Nature, can 
succeed in reading it only by the aid of his fellow 
creatures. Let us suppose, by way of a ludicrous 
illustration, an ant in the Pantheon of ancient 
Rome ; she would naturally take the inscriptions 
hollowed out in the stoneK for vallies, and the 
bas-reliefs of the figures for mountains ; wholly 
occupied with her own little wants, she would be 
unconscious of inhabiting one of the principal 
monuments of the Roman republic, built by a 
creature of a different description for the abode of 
the Gods. The insect ^ould look on this vast 
edifice, with its fine cupola, as merely a work of 
chance ; yet, could she communicate with other 
tribes of ants dispersed around, she would learn 
that the building is of a circular figure; that it 
contains entrances in correspondence with a large 
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City ; and she might perhaps arrive at last at the 
notion tliat it was built with as much skill as her 
own ant-hill. But Nature has given even to the 
petty republics of insects a kind of intolerance 
which confines their views to their own tribe, 
lest in the case of general co-operation they might 
destroy works of some consequence to man. 

Now human society would be little farther 
sidvanced than those of these humble inseots^ if 
like them they led an insulated life. A solitary 
qfian would see nothing on the globe but pre- 
cipices in valleys, and rugged inequalities in 
mountains. An islander would believe^ as in 
ancient days, that the sun rises and sets in the 
sea ; a geometrician himself would find in that 
luminary nothing but a focus attracting the 
planets around him, and which, spreading itself 
among all bodies in proportion to their masses, 
}}ushes the one towards the 9ther without bringing 
them into contact. He >yould be aware that 
rivers owe their currents to that central attraction 
which makes their waters run towards the lower 
part of the earth ; but he could not consider their 
supply of water inexhaustible, unless instructed 
by the naturalist that the sun himself raised the 
vapours of the seas to tiie sunimits of mountains, 
and th^t to the law of central attraction of the 
earth, must be added that of the aerial eyapora- 
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tion of the ocean, to afford a complete explanation 
of the permanency of the course of rivers. 

As for me, I am only an atom, whom the blasts 
of adversity have cast successively on various 
spots of the earthy amidst different tribes of my 
feIlow*men. I have endeavoured to approximate 
their detached ideas, and to arrive at the con-^ 
elusion that the earth was a monument of the 
vnsdom of the Divinity ; that all its parts were in 
correspondence ; that its valleys and its moun- 
tains were characters and figures expressive of 
thoujght; that its entire globe was a pantheon, 
not constructed by human hands for the abode of 
the Divinity, but created by the Divinity to serve 
as a scene for the display of human virtue. The 
extent of our knowledge and of our comfort will 
be found dependent on our union and co- operation. 
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Of Mountains. 

4 

We should begin by obtaining a distinct idea' 
of the outward form of the earth, particularly of 
mountains and valleys. We must not take for 
granted that their shaj>e depends on the mere 
course of water, and that they have all, as Buffou 
imagines, re-entering and salient angles in corre- 
spondence with each other. To be convinced of 
the contrary, we have only to cast our eyes on a 
good chart of the mountains of Dauphiny, or 
even of some of our islands in America ; we shall 
soon perceive a great number without alternate 
angles. Nor must we, on the other hand, imagine 
that they all derive their origin from fife, because 
some of them are volcanic. Nothing is more 
dangerous than the error into which our present 
mode of education naturally leads us, of assigning 
to Nature the laws suggested by our feeble pro- 
gress in art and science, and of drawing a general 
conclusion from a particular case. Such a method 
would prevent us from forming any just idea of 
the earth, even if our geography, which divides 
it into so many political compartments, had not 
thrown an additional obstacle in the way. We 
shall proceed then on the plan of referring moun- 
tains, as well as their fossils, to the different 
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powers of nature, and to their physical and social 
harmonies, of which we shall find at least sixteen 
different kinds. Tb(^e are solar and lunar moun- 
tains, some of which, like those of Finland, are 
so arranged as to reverberate the rays of heat ; 
while others arc so shaped, as to produce, like 
some mountains in Ethiopia, an effect like that of 
a parasoK Some may, without exaggeration, be 
called hyemal, from carrying a perpetual winter 
on their summits ; while others are volcanic, and 
emit fire from their sides. Of the mountains 
called hyemal, some have the beds of their sum* 
mits obliqucj and raised towards the sky like^the 
leaves of ah artichoke, so as to retain a mass of 
glaciers ; this is the icase both with the Alps and 
Cordilleras. Others again have a more direct 
slope, and admit of having their icy covering 
sooner melted ; this holds in regard to the n^oun^ 
tains of Greenland and Spitzbergen. All mpun^ 
tains of these different descriptions are adapted 
to the positive or negative operation of the suut 
I cliEiss volcanic mountains under these, although 
they belong in some measure to water, which 
they have a tendency to purify; but they owe 
originally their combustion to the sun as the 
dource of all fire and heat. Some mountains may 
be called aerial, in particular those which are 
known by the name of Eolian, and send forth 
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winds in the way already explained ; white 
6tbersj called Anti-eolian, serve as obstacles to the 
winds. There are likewise aquatic mountains ; 
some, called hydraulic, are ai the source of rivers, 
and attract incessantly the vapours of the atmos- 
phere by their peaks; others are littm-al, and 
form a bulwark against the waters by their bases* 
Of the latter I distinguish two kinds, littoral on 
the sea coast, and littoral on the banks of rivers. 
It is among the last that we find mountains, or 
rather hills, with salient and re-entering angles 
corresponding to each other. There are some 
mountains of such magnitude as to be considered 
among the most important parts of the mechanism 
of the globe; such are the extensive beds of 
granite in the polar regions on a levels in their 
lower parts, with the sea, and the peaks of the 
same materials, which, like those of the Alps and 
Pyrenees, rise by chains in the interior of con- 
tinents, to the extraordinary height of ten or 
twelve thousand feet, and seem to approach the 
level of the poles. Even the plains of the globe 
are uneven ; some being in gentle and insensible 
slopes, over which rivulets hold their winding 
way ; white others are amphitheatrical, and serve 
for the course of large and rapid rivers. 
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Terrestrial ffflrmonies of the ^Snn and M<mi. 

Mountains, when viewed in relation to the 
sun, possess a negative or positive, a passive or 
active operation. By parasol moufitains, I mean 
those which protect vegetables and animals from 
the excess of summer heat, and are so (Constructed 
as to afiR>rd them a great extent of' ^hade. These 
mountains are, in gene^ral, formed' of v;ery exten- 
sive strkta, and are steep in all directions, so that 
k is with dtflSculty that a slope is found to ascend 
their isides. The adjacent vdlleys nesemble pnd- 
cipices^'of a surprising depth. Such a shape 
Adfttits of the vegetables bf our temperate climilt^ 
growing even nnder the line, afnd fn drst'ricts df 
the interior of continents which at^ not,' like tliie 
islands of the torrid zone, refreshed by sea breezes*. 
Plants grow en the surface of these elevated 
strata, and enjoy the freshness of anuppel* atmo- 
sphere 'without e^tperiencing tliat reflection of 
heat fron^ the neighbouring slopes, which takes 
phice' in many mountains in our temperate 
dimates. Again, the plants cultivated in thes6 
deep valleys are covered with shade duripg a 
great part of the day. The colour of their lateral 
rodcf is in general brown or black, and con- 
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tributes, no doubt, to weaken the reflection of the 
solar rays. 

It is remarkable that mountains, tbtifs calculated 
to afford protection from heat, increase in number 
as vfe approach a hot climate. Some of them 
are to be found in Italy ; several in the Grecian 
islands, and a larger number in India. It was 
perhaps in consequence of the mountains being 
so steep in these countries, that the punishment 
of throwing criminals from their top was adopted, 
a punishment which in flat countries like J|B[ollan4 
or Poland could not be carried into effect without 
previously digging wells. Steep ai^d rugged 
mountains are common between the tropics, in 
the West Indies, the Moluccas, Japan, and in, the 
south of China, where they produce a very 
agreeable e&ct on the landscape. I have seen 
several of them in tbe Isle of France, pne in.par- 
ticular, called the mouittain of the Corpsrde- 
Garde; fron^ which Comm^rqon, the botanist, 
apprehended that he should never be able to get 
down. Having been condjjict^d thither by an 
inhabitant of tbe neighbourhood, who offered to 
continue with him during his botanizing excursion^ 
Commerqon insisted on, his going home,, assuring 
him that he should be able to find his way down 
alone. On finishing his scientific observations, 
be set out on his return, but although the motm* 
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tain-^top does not extend a mile and a half in 
lengthy he found it impracticable to discover the 
spot where he had come up^^and he sought just as 
fruitlessly an issue in another direction. Being 
obliged to pass the night in this elevated track> he 
contrived to make a supper put of a species of 
peas which hejound here in very limited quantity. 
Next day his efforts to descend were as ineffectual 
as. before^ and he would probably have died of 
hunger^ had not his guide, disquieted by his long 
absence, returned to find him. This. circum« 
stance took place during my stay at the Isle of 
France. It was on the same mountain that an 
officer in the service of our East India Company 
presumed to raise the standard of revolt some 
years before, at the head of a few followers. He 
was perfectly right in calculating that his position 
on such a spot could not be forced, but he had 
not taken into the account that he himself would 
find it impracticable to get out of it. He was 
obliged to surrender at discretion, and as he had 
good friends and patrons, his conduct, highly 
improper as it w^s, was passed over as a juvenile 
imprudence. 

The nearer we draw to the Line, the more 
frequent are mountains of the shape I'have men'' 
tioned* There are a number of them in Arabia 
Petraea^ but Ethiopia is in ft manner covered with 
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them* Francisco Alirares, cfaaplam to the Portu* 
guese^ sent thither on an embassy in l<520, bat 
given us the first and best description of this 
country with whicii il am acquainted, although 
Ludolf and other historians of Ethiopia d^ not 
think proper to make him many acknowlec^e^ 
'ments« Edliopia^ says Alvares, is full of mouii«> 
tains, which are steep in all directions, and of a 
surprising height ; he adds, that he was near one 
of them which extended almost all tiie way to 
the Nile, and the circuit of which could hapdly 
be made by a pedestrian in less than a fortnights 
Its sides were steep ' as ramparts, and there weni 
apparently only three approaches to this* form id- 
able elevation. On this - mountain^ diiare are 
others of smaller si2e, \>ut of the same form, widi 
vall^s . betwten, which from their spoilgy and 
lKig;gy nature are impa^abl^ It is there that 
the Ethiopian monarch Is said to confine hia 
ehitdreii and his postefky at litrge. The sides of 
these extensive strata are covered, according to 
the report of this traveller, with clouds; while 
the rivers descendingfrom them fill their chamreh 
very soon after the occurrence of a storm, ai»d 
seand on their waters into the valleys with: the 
rapidity of a torrent. All tbeit stands in their 
way is overwhelmed ; and the 'ill^iated tratsdier,. 
who has sought repose and fireshne^ la- their 
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4ry beds, is sametimes the victim of his im* 
prudence. 

Tl^e formation of these enornious shelves of 
rock of a single piece, in the bottom of which 
the Ethiopians excavate complete churches, and 
the perpendicular sides of which have two or 
three slopes for the purpose of ascent, is not to 
be accounted fot by the wearing away of land by 
water, and still less by earthquakes. They are 
generally separated frota each other by valleys as 
broad above as at the bottom ; some of them are 
entirely insulated like the one already mentioned 
as serving, for a state prison, or like Mount Tabor 
in JudsBf^ Whatever be their origin, they are of 
great use for agricultural purposes. Their valleys, 
moi^vier, are covered with rocks and detadied 
piecQs of stones,- a circumstance which some con- 
jjeCtUii^ to have been, the cause of introducing the 
practice of stoning criminals in the countries 
where they we^, :as I have just mentioned, in 
the habit of precipitating them from a rock. It 
was, no doubt, in countries abounding with stones 
that slings were invented, and adopted as an in- 
strument of war; aflR>rding one more example of 
the disposition of mankind to turn to purposes of 
mutual annoyance those gifts which Nature in* 
tended for the general good. 

Stones lying on a level with the surface of the 
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entth are highly conducive in warm comitries to 

the growth of plants, by affording shade and 

freriiness to their seeds. Pliny relates that an 

i^cttltnriBt^ in a quarter of Italy situated, I 

believe, in one 6f the openings int6 the Apeti- 

mines, having cleared his field of stones, was 

completely disappointed in regard to the eiscpected 

advantage, and was even obliged to bring back 

the stones to jestore the field to its former degree 

of fertility. I can speak from personal experience 

in r^rd to the Isle of France, having seen the 

tame thing ha{^n in that warm climate. • StonM 

scattered along the sivfiiae of the git>iind ai^ 

equally common and equally usefiil in cold as in 

hot -countries, akfaoogh by producing dimctly 

contrary efects ; thatis^/by reflecting heat ontbt 

eonth aide, and affirming shelter on the north. 

flnlamd ia as much covered wiilirocka 'M Mlilta^ 

Martinique, or thfi isle * of Franco. 'Rocks aftfd 

atones are icaroe towarda the-middie of the tem^ 

perate zones, but ^ey aixMmd in the torrid aind 

frigid zones. We hare aln^dy ^pressed aii 

opinion that the innumerabie fragmenta of Tockfr 

scatteied in Ahose parts of die world owed their 

<»rigin to the progressive opej^tien ^ thaw/; be 

this as it may, NaUire makes them productive of 

great utility to men and animals. Blitid elements 

are every where aubordinate to a wise direction : 
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that attractive powers which puts them in motion^ 
may be called aq harmonious lyre> attuned by 
the bands <^ a divine artist. 

Bfurasol mountains are found to contain metals 
of all kinds; — iron, copper, lead, and particu- 
larly gold, which seems to derive its origin from 
the torrid zone. The mountains in that zone are 
the largest of any in the world, and contain, in 
all probability^ most of the minerals, vegetables, 
and animals^ disseminated throughout the rest of 
the globe, along with many that are peculiar to 
it on account of the perpetual influence of the 
ran. Certain it is that diamonds are not to be 
found out of the limits of this sone. It seems 
that the living sphere of the orb of day fixes its 
light and its attractions among a multitude of 
magnifiqent crystallizat;^s. By crystallization 
I mean the tendency which certain minerals 
have to unite at a common centre, accorditig to 
directions which appear characteristic of their 
particular nature. Some are united in two 
pyramids with four faces, like diamonds and 
rubies ; some with six, like oriental topazes and 
rock crystals ; others with eight, like European 
topazes and schorls ; with nine, like the tourma-^ 
lin ; with ten, like the feldtrspath ; with twelve, 
twenty-^four, and thirty- six &ces, like garnets; 
and finally in radiating spheres, like pyrites. 

o 2 
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All crystallizations of this description are in 
their highest beauty in the mountains of the 
torrid zone. It is likewise in its valleys and on 
its banks that we find the richest productidte of 
. the vegetable and animal kingdom^ in spiceries, 
perfumes, ambers, birds^ quadrupeds, and fishes. 
No zone possesses so large a variety of kinds 
peculiar to itself. 

Although the sides of parasol mountains are 
steep, and without a covering of earth, Nature 
finds various means of clothing them with ver- 
dure. At one time she produces at their base 
creeping lianas, which foFvi a kind of ' carpeting 
to a considerable height, at. a greater height in- 
deed than that of the loftiest trees : at another 
time she raises in the clelEts.of their summits 
v^tables. c£ a very opfioiite character^ which 
hang their heads and .wave at the: impalae of the 
winds. Of this description is a. kind utterly 
devoid of . leaves, which I onee found suspended 
on the sides of the rocks of the Isle of France, 
called the ^' thumb,** at the top of the mountains 
ivhich surround, the Chaqap: de Mars.\ It cpn^ 
sisted <^ a niamber <^ boughs, similar to the jessa* 
mine, thin and supple as twine ; the one came 
finrth from the other, and bore in the axillae 
small flowers like roses, about the size of pin* 
heads, and yellow like gold*. They cast on the 
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paper, in which I had put up several boughsy 
a quantity of semina} dust, similar to flower of 
sulphur. I am not acquainted with the name of 
this plant. It is these parasol mountains, with 
their rich display of vegetable products, that 
give such a charm to the landscapes of China* 
They are seen sometimes to rise with hanging 
tops^ and with drapery covered with verdure, on 
the banks of rivers which reflect their beautiful 
image. However steep their sides, there are still 
birds which frequient them, and which' repair 
thither for the purpose of picking the nitre col« 
lected on them. It is to a rock of this descrip- 
tion, barren, uninhabited, bare, situated in the 
midst of the sea, and apparently incapable of any 
eulogium, that Homer, who found means to cast 
embellishment on every thing, bestows the true 
and pleasant epithet, " beloved of doves.** The 
dusky mountains of the Isle of France are fre* 
quented by the white birds of the tropics, which 
nestle there, and perhaps by the blue birds of 
passage, called in that quarter Dutch pigeons ; 
but the most surprising of all is that there should 
be quadrupeds destined to live in ridges, of such 
difficult access as the tops of these mountains. 
Alvarez says that in Ethiopia these lofty spots 
swarm with apes, which raise a shrill cry on 
seeing men of a foreign aspect or dress pass 
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near them ; he even gives to one of these elevar 
tions th^ name of Ape Mountain^ on account 
of the prodigious numbers of these animals on it 
In the Isle of France, I have seen apes pass in 
long fites along the sides of the steepest and 
loftiest rocks, upon so slender a cornice that one 
could scarcely perceive where they placed their 
feet; they looked indeed as if sculptured in 
relievo on the sides of the mountain. If wc 
consider the whole make of an ape, his narrow 
sides, his long body^ his hind legs higher than 
those before, and full of springs for skipping 
over precipices ; his tail which, twining like a 
serpent, is so well adapted to take hold of bushes 
and to aid him in leaping ; his paws or hands^ 
the fingers of which take a grasp of the slightest 
point of a rock ; the thickness of his hide in 
warm latitudes ; his instinct in laying hold of 
stones, and of throwing them at the head of his 
enemies ; the piercing cries by which he makes 
himself heard at a distance^ and which hp seems 
to take a pleasure in repeating to the echoes ; all 
these circumstances tend to show th^t he is less 
formed for the forests of the torrid zone than 
for those steep mountains^ the summit of which 
rise into the cold part of the atmosphere. We 
are thu? (Enabled to see in what manner parasol 
mountains enter into the general circle of har- 
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mony^ since Nature has provided both plants to 
^doriij and animals to inhabit them. 

Such is the power of Nature that sh^ finds 
means to extract different and even oj^site 
effects from the same object^ rendering a rock a 
shelter from heat in the souths and a reflector in 
the north. By a reverberating or reflecting 
mountain, I me^n one which reflects the solar 
rays. These, although composed of stones like 
the parasol mountains, differ essentially from 
them in point of colour, shape, manner of aggre- 
gation, and mineral contents. Instead of being 
dusky, they are in general of a delicate colour^ 
filled with shining particles of mica, as in Fin- 
land ; covered with white moss, as in Lapland ; 
or resplendent as silver, like those of Spitzbergen 
described by Martenz* Far from having their 
sumn^its flattened like parasol mountains, they 
have them rounded like a pyramidical cup, or 
like the back of an ass, and without covering of 
any kind, the consequence of which is that the 
snow does not he long on them. They have 
likewise at their foundations a quantity of frag* 
ments of rocki which serve as a shelter to vege- 
table products against the north wind, and reflect 
on them the solar rays. Mountains of this de- 
scription are to be found in Finland, in. Swedish 
and Russian I^apland, and in the islands in the 

2 . 
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north part of the Baltic. On the other hand, 
the tract of continent situated to the north of that 
sea is covered with rocky mountains all the way 
to the borders of the Frozen Ocean. The coun- 
tries southward of the Baltic consist of plains of 
great extent, and in general sandy, such as the 
Steppes of the Ukraine; and to the eastward 
those of Tartary. Tracts of land covered with 
rocks are to be found throughout the north of 
Siberia, and of China, all the way to Kamts- 
chatka ; nor are they less frequent in the same 
latitudes to the west; in Iceland, as described 
by Anderson ; in the north of Scotland ; in the 
Orkney and Shetland Islands; in America; in 
the islands and coasts of Hudson's Bay, as visited 
and described by Ellis ; in those of the southern 
hemisphere, as Terra del Fuego, the Islands of 
Kerguelin, and even the southern Thule^ dis* 
covered by Cook. 

We thus find, from the uniform character of 
rocky mountains in cold latitudes, that the inten* 
tion of Nature has been to render them reflectors 
to accelerate the melting of the ice, and make 
them instrumental in giving heat to valleys. Of 
this we shall become farther convinced by con- 
trasting them with the parasol mountains of the 
south, which carry fertility to the top of theiir 
elevated ridges, while the others concentrate fer« 
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tWity in the bottom of valleys. One is almost 
induced to think that the parasol mountains of 
the south are raised above the circumference of 
the globe, and that the reflecting valleys of the 
North are, as well as their mountains, hollowed 
into that mass of granite which appears to form 
the inward substance of the earth, and becomes 
visible in various directions as we approach the 
polar region. A farther proof of the reverberating 
e&ct of mountains in frozen countries will be 
found on comparing them with the hyemal, or 
8now*covered mountains, which run in long 
chains throughout the midst of the torrid zone, 
and afford such a refreshing coolness. The latter 
bear their glaciers on summits of a great height, 
cut like artichoke leaves ; so that the ice remains 
therein a great measure all the year through, 
melting very gradually, and meeting a number 
of obstacles in running off to the valleys below. 
The reflecting mountains of the North are, on 
the contrary, often separated from each other, 
and arranged in a circular form, with sloping or 
pointed summits on which the ice and snow 
cannot long remain. At the same time the val- 
leys which form separations between them are 
generally of the shape of a scoop ; so that when 
the ground acquires warmth towards the poles 
from the mixed efifect of its subterranean waters 
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and of the solar rays in spring, these enormoutt 
masses of ice, accumulated in the course of a six 
months' winter, become detached from the soil 
which melts them at their foundation ; and their 
whole circumference being loosened^ fragments 
fall off and glide away like a vessel launched into 
the bosom of the deep, the currents of which 
soon carry them to the southward* It has been 
truly observed that the chief part of the icy 
masses of the North roll into the sea, and that 
when they are melted so far inland as to give 
rise to streams, the latter are rather temporary 
tori*ent6 than rivers. Such, says Martenz, is the 
case in general in Spitzbergen. But the ice of 
the southern mountains is melted gradually, so 
as to keep up a freshness in the atmosphere, and 
to feed, with little interruption, the rivers which 
it is intended to supply. Without these admir* 
able arrangements, ice would be accumulated to 
no purpose, year after year, on the poles'; whereas, 
by the aid of reflecting mountains and sear-cur* 
rents, it is now loosened and enabled to seek a 
milder summer. Nor would it ever have re- 
mained on the heights of the torrid zone^ had it 
not been fixed in the frozen part of its atmo* 
sphere by mountains so formed as to oppose obsta- 
cles to its rapid melting and descent. 

The reverberating mountains in the interior of 



HARMONIES OF NATURE* 203 

Finland are much less extensive than those of 
jthe islands and coasts of the frozen sea ; but the 
proportions of both are similar. They are in 
harmony with lakes, or with the Baltic sea, in 
the same way as the others are with the ocean. I 
have treated of Finland in the course of my 
works, and have spoken repeatedly of its hilla 
of solid rock of a single piece, shaped like a stone 
set in a ring, thie waters of which communicate 
^th those of the adjacent valleys, and flow into 
the lakes. I have hbewise made other obser- 
yationa in this country which may be subse* 
quently communicated to the public ; but it is 
proper to mention that my travels took place 
only in the middle of summer, and that I had 
too many personal avocations, as well as too 
little knowledge of the works of Nature, to make 
such accurate observations as might have been 
desirable. I considered that country as a place of 
exile, and being full of solicitude to return home, 
I travelled hastily through it with the eye of an 
jcngineer who looks chiefly to positions of attack 
and defence. I must add, also, that I was then 
actuated by the prejudices too natural to us, to 
treat as a work of disorder whatever is not within 
pur range of comprehension, or in conformity to 
pur favourite system. I shall therefore endea- 
vour to make up for my own deficiencies by the 
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topographical sketches of others, I mean by the 
observations of Maupertuis on Lapland, and by 
those of Martenz on Spitzbergen. These works 
will enable my readers to form at once an idea 
of the reflecting mountains of the North, and of 
the sluices in that part of the world for the sup- 
ply of the ocean ;— they will amuse likewise, by 
the difference -of manner between a plain man, 
without pretensions to education, and a regularly, 
bred academician. 

Maupertuis, in his observations on the figure 
of the earth, makes the following remarks.-— 
*' Pello is a village iAhabited by Finlanders, n&r 
which is Kittis, the least elevated of all our moun- 
tains ; it was there that our signal was placed. 
In the way up there is a spring of the purest 
water, flowing from very fine sand, and preserve 
ing its liquid state during the most intense cold 
of winter. When we returned to Pello towards 
the end of winter, at a time when the sea at the 
bottom of the gulf and all the rivers were as hard 
as marble, this water continued to flow as in 
summer," Maupertuis says nothing of the shape 
of this mountain, but merely observes it was 
situated in 66° 48' of north latitude, and is lower 
than any of the neighbouring mourttains. We 
are thus justified in considering it as a kind of 
focus of reverberated heat, and to ascribe the 
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GOotinued fluidity of its stream to that cause. A 
stniilar effect appears to be implied ia bis desmp- 
tioil of tbe neighbouring mountains ; particularly 
in that of Noemi/ situated in the midst of water. 
" This mountain/' be says, ** which the sur- 
rounding lakes, and the various obstacles in the 
way to its approach, rendered like an enchanted 
spot in a fabled region, would have been de« 
lightful in any other country than Lapland.—* 
We find on one side a clear wood, the soil of 
which is as level as the walks of a garden ; the 
trees by no means prevent persons from walking 
through it, or from conteofplating a beautiful 
lake which bathes the foot of the moimtain. On 
the other side, we find halls and cabinets ap* 
par^ntly cut in the rock, and wanting nothing but 
a roof* These rocks are so perpendicular to the 
horizon, , so elevated and so smooth, as to re* 
semble rather walls, begun for a palace than a 
work of nature.'* . . 

I cannot say. yfheih&c Maupertuis, whose mis* 
sion into I^apland wsts directed to the measure* 
meat of a degree of the meridian, for the pur- 
pose of calculating how far the earth was flattened 
towards, its poles, was correct and precise in his 
scientific ob^rvations> but he wasi by . no means 
so in his reasoning tand style. It is not the dif*- 
ficulties attendant on the approach to a mountain, 
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that give it a resemblance to enchanted spotHi 
which, moreover, occur more frequently in nature 
than in imaginary pictures. Still less can I see 
how such a mountain as Nocmi would l>e de- 
lightful in any other situation than in Lapland. 
The more gloomy its environs, the more must 
its particular beauty be interesting by the con- 
trast, although we can hardly call it interesting 
under the pen of so dry a writer. Nor ought he 
to have applied to rocks the epitliet of *^ so per* 
pendicular,** that word implying an immoveable 
line, and adn^itting neither of increase nor dimi- 
nutionr After all, how ieeble an idea does he 
give us of the height of these rocks, which seemed, 
he says, more like to the walls of a palace than 
a work of nature ! This courtly philosopher, by 
ranking a mountain in a secondary line to a 
palace, shows clearly that his imagination was 
more impressed with the power <rf the kings who 
had sent him thither, than with the power of 
Nature. The mountain NcSmi, forsooth, would 
have appeared to him charming in-^ any other 
situation than in Lapland, meaning, na doubt, in 
the park of Versailles or of Potsdam. Does not 
this justify the suspicion that he would have at* 
tacbed little consequence to scientific inquiries of 
any kind, had they not been patronized by the 
great ? 
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We are enabled, however, to form some idea of 
the nature and colour of these perpendicular 
rocks, shaped so as to have a reverberating effect, 
by the observations of Maupertuis on the moun- 
tain <rf Kakama. "The whole summit of Ka* 
kama,'* he says, " is of white stone, foliated and 
separated by vertical planes which cut the meri- 
dian very perpendicularly." ^'That of Horri- 
laxera^** he adds in another place, " is of red 
stone variegated by a kind of crystals, white, long 
and sufficiently parallel to each other." He ex- 
perienced on the top of the latter a great degree 
of heat in the month of July. It is probable 
Uiat these badly-described- rocks consist of granite, 
«id are of the same nature as those which cover 
Finland. The colour and shape of these moun- 
tiains conduce, no doubt, to give them a rever- 
berating effect. We shall be farther convinced 
of this, when we consider that all* the mountains 
6f this country, where the astronomers fixed their 
triangles, had those steep sides which Maupertuis 
(mils halls aqd cabinets, along with a lake at their 
base, or in their neighbourhood. Such are Ka- 
kama, Niewa, Cuitaperi, Avaraxa, Horrilaxera, 
NoSmi, PuUingi, Kittis,and many others; for 
throughout all these northern regions there is 
hardly a mountain without its lake, nor lake 
without its mountain. .Besides, the valleys of 
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Lapland^ m well m thote of Finland^n/ace cayehed 
with iragmenU of rocks wbicb^ by r^^tiqiii 
contribute to increase the {lower -of the xfihv 
vapours* It seems therefore to adpiit pf nQ dpiibt 
that the mountains of Lapland r^QV^rberate, ;in 
connexion with the lakes. < 

We shall now proceed to examine otl;ier rpf^s 
and mountains^ fashioned on a much lai;ger s^ai^, 
and operating, in connexion, not with . lakfiis^-bHt 
with the icy ocean. Frederic Marten;;^ a mtive 
of Hamburgh, actuated by. a desire o^ «na)|^^ 
observations on sut^egts of natural l^^tfijy, 
embarked, in l67l> in a vessel going^ t<>rJthe 
whale-fishery on the coast of Spitzbecgeo,,. Jj^Jis 
intcrestiijg narrative is inserted in the" Cp|l^j(ipn 
c}f the Voyages of the Dutch in, thp Nortil^v^,^^! 
shalj cpofine myself strictly tp. that which l^^rs 
relation to ipy subject. JHe begins by explfij];^ing 
the name Spitzib^rgen^ derived frpm spitJ^^tfi 
pointy, gnd Insrg, a mountain, whicb .was giy^n to 
this forbidding region^ in cpnsctqu^nce of tj\e 
sharp and abrupt appe^raiicf , of its hills jan4 
mouijtain^. Its most southern quarter lies Jin 
north latitude? 66'' 3p'. Martenz saijed along^tbe 
cpast so far as 81^ beginning his observations on 
the 18th of June, and concluded them on the 
21s^ of July of , thfit yes»f, « Spjlzber^en,^ he 

says, ''is surrounded by very lofly mountains, 
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which seem in a manner to forbid our approach* 
Their bases appeared on fire ; their summits are 
covered with mists, on which we . saw parhelia 
(mock-suns) from time to time ; and the snow> 
which rose from the bottom of their valleys to the 
height of mountains^ reflected as bright a light as 
that which is given by the sun in clear weather. 
Bays are frequently found along the coast; the 
country is stony throughout its valleys, as well as 
at the bases of the mountains, which are pointed 
and of a prodigious height* Most of them con- 
sist of a single piece of naked rock^ full of cracks 
and crevices. At their bases and in the valleys 
we saw mountains of ice, of > such a height as 
evea^ to surpass that of the natural mountains* 
We observed seven principal mountains all in the 
same line ; th^y were, pyramidical, and were ac- 
counted the highest in the country; and well 
they might, since a part of them rose to the 
clouds* They appeared of a beautiful blue, and 
the snow that covered their summits was more 
luminous than the sun itself* The ice under 
these clouds looked very, dark, and was full of 
clefts and hollows made by melted snow and 
rain. However, this darkness and the blue clefls 
of the ice produced a diversity highly agreeable 
to the spectator, the effect of which was rendered 
VOL. n. P 
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8^11 Qnom pictu|)eiqap by the fi^^y appf«i»ace<oC 
the b^^m pf tl|q rochy mouotains.** 

T^hesp To^y mouqluim send foirth ft rery 
pleasfuit smelly similitri to. that o£ our meadoifB^ 
afi^r. rajn, in spring. Ibeir lower p«to are 
omrered'With heftp&.of rockaof a grtyocdour wUh. 
black v^iQ6> w^ich shine like siker ore* AIL 
kinds, of grass^ grow qpon these broken rodbs^ 
particif)arly on the spots^ protected imnthe nordi 
apd east winds. A stone tihrown down tiiese 
mountains resounds in the valleys like the noise 
of thunder. At the harbour or- road^stttd^ Gall#d 
the Magdalen^^ these rocks are disposed in a. 
circle or semicirck ; and on each side there aie 
two lofty mountains^ hollowed within aaif stoMs 
had been extracted. from them. In their hollows 
were other mountains of snow» which rose to the 
summit of the neighbouring rocks^ like trees with 
their branches. Martenz experienced at 8ea> at 
the distance of several miles from these reverbe- 
rating coasts so strong a degree of heat as to Ynek' 
the pitch on board his ship* He perceiffed no 
channel for a river in the bays through which' iib 
passed. In a spot frequented by the drews of 
VQSsels engaged in the 6»hery^ and (»lled the 
/^kitchen of ^aar]em/' be found four houses^ an' 
anvi], a p^ir of pincers, and several ether utensik 



which adhered strongly to the soil in consequence- 
of the ice. There was here, IHcewisfe, a tomh 
with a cross over it, along with a corpse^, which, 
agreeably to the inscription on the cross, had' 
been buried there during ten years. The body' 
was lying in its clothes without having^ undergone 
My change, although the snow was at that time 
melted in the'sniall valleys between the rocks. 

The empire of Flora was found to extend evtdn 
unto l^ese desolate spots. Martenz gathered^^ 
tiiere a kind of aloes, (the limonium maritmum) 
with fiei^coloared flowers, a little species- of 
bouseleek, four species of ranunculus, cochlearia 
so useful to scorbutic patients, red sorrel (rumeit 
sanguineus), several platits which resenotbled 
imslc^oe, • pilosella, periwinkles, strawberries^ and 
scfteral species of moss, along with white poppies 
ill flower, which he and his companions stuck into 
their bats. The seas of Spitzbergen contain fuci 
and algae of a great length, along with a quantity 
of the largest fishes, particularly whales. There 
are fbund also on its coasts a surprising number 
c^.sea-birds of difierent kinds, of sea-horses and 
calves, and of white bears e;ctremely fierce. All 
tl^ese atiiraaU are amphibious, and make the 
nteighbouring rocks re-echo with their cries. — 
There are here, likewise, troops of rein-deer, 
which withstand all the severity of winter, aiid are 
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fond .of frequenting one of the bays of Spitz- 
bergen^ which has consequently been called after 
them. The rein-deer was evidently created for 
diese rugged and icy regions. Its broad and 
forked foot enables it to traverse snows and rocks ; 
its thick and shaggy skin protects it from cold \ 
its fleetn^ss and palmated horns^ from wild beasts. 
The four teats which it carries like the cow, 
although it rears only one of its young at a time, 
appear reserved for the use of man, whose empire 
is extended by Nature throughout every climate. 
Let us now bestow attention on the leading 
• circuipstances in the descriptio;i of Spitzbergen ; 
on its large reverberating rocks^ the sides of which 
are perpendicular, and sometimes concave; on 
the heat which they exhale ; on the lofty moun-* 
tains of ice, thi& summits of which ought to be 
nearly on a level, and which have a pyramidical 
shape in consequence only of the operation of 
their collateral rocks. Iii the place of these large 
rocks arranged in a circlilar form, put plains,, of 
mere hills, as in ourclimatejs ; snow, accumulated 
to the height of many hundred feet by a nine 
months'" winter, is not likely to be melted so as 
to uncover the soil. There could be neither 
plahts, birds, quadrqpeds, nor men^ in such a 
spot. Ice would go on increasing from age to 
age; clouds wafted from the sea would cause an 
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eridless addition to the deposit near the poles ; 
and the globe having lost its moveable counter- 
poise, would present little else to the sun thaa 
its parched torrid zone. On the other hand/ 
- suppose iji the icy zone reverberating mountains, 
along with other agents of heat employed by 
, nature ; the summer rays will be reflected in rosy 
tints throughout their vast extent of snow, as soon 
as the sun appears on the horizon ; the icy moun- 
tains, heated bv the rocks, send forth smoke in 
every direction ; they begin to melt, taking a 
pyramidical sHape at their summit, and becoming 
loosetied at their foundation; they glide down 
in' their sloping funnels, and are' precipitated 
with prodigious noise into the bosom of the ocean, 
.where, surrounded by fogs, parhelia, and rainbows, 
they are carried to the southward amidst azure 
waves, like those nebulous comets which are «een 
to traverse the heavens in the midst of a serefne 
night. 

' The intrepid navigators of these northern seas 
might perhaps succeed in finding a temperate 
asylum during winter in the sheltered part of the 
mountains near the sea-side. It is remarkable 
that the Dutch seamen, who, along with Barents, 
a pilot, spent a winter at Nova Zembla, about 
the seventy-first degree of north latitude, were 
aJmost killed with cold, and that the cavity which 
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ija$y coKk^tTxxcifid was not free from ice in ^e copijith 
of Jjone^ while, at the same date^ the ice ha4 ia a 
g^e^t measure gQne away ia Spitqip^ergen at H^ 
b.o1^m qF t^e bay called the kitcb/en of Haarleip^ 
{^itoated in north latitude 77^ 30^^ the spot already 
^ef^UQ^ed as the site of four bouses. It is, pp 
doiibt, ia Bituationa such as tl)is that the Lap- 
landers and Fjnlanders place their villages, as we 
jhfve ju3t seen in the account of Pello, whic^ is 
f^tu^ted in 67 "^ north latitude^ and owe^ tp tb/s 
temperature of it^ sittiatioi^ the advantage of an 
overflowing . rivulet. Finally^ it is posaibl^ that 
I^^t^re has se^tttered reverberating i^Q4nt»ji^ 
.^QToss the frigid zones^ aU the way^ tp the pole, 
jn the ^apie way i^s pbe projecte4 hyem)B^ moan- 
tain9. ^cro^s^^be tpirj^ zon^ till under the e<matpr. 
Th^ije t^p kinds pf moiintaina, di^rent as th^y 
are in the nxain^ possess spme q^alitie8 in cpipmon. 
j9|qth.serve to teoiper the sun*s heat in thp ^Rtbern 
countries; the former by their floating glacxier^; 
t|i^ l^tf j^i: by tl^gir permanent g^ciprSf 

\ ^ii^ tl^e nf^e of t^f^al mountaji^s to thosp 
Tiflniph ai:^ pqyerp4 wth ice all this year thrcittgh, 
^Pfd l^ye consequently a perpetual winter on their 
^gintijts. '^heir coi^struction is entirely different 
i^pm that of the reverberating mowtains of the 
T^Qfth;, t||ie lattey have their ice. at the, bottom of 
^h^ijr slf>p^g valleys^ surrounded by. perpendicular 
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^ ^)ectil)| ■f(S6IS3 i 'MUSBfe 4fi6 fcftintr haVe 'thefr 
i^ oft V^ ^IbVated -b^^TI^, iSb!e b^ds of which 
Wre di»pel3«!^ ttN>uhd ^ 'pe^\ Hike ti^b leaves of Ah 
ttirtidStobe^ «o <«ris to prisV^nt ih<6 ite froth rbllTn^ bff. 
Tbe ferntet- «)^pieto cut iiS%6%hat ^nthite wMdi is 
iccoQtvted f hfe k^H(6l (^ (bei^rth ; the latter krfe 
laliettt, lihd )«»^ ifycyvb Vts ditUmfeiiehce. tt i'^, 
libwfeven r«batkAbte that r^^ifil^hktihg tilbhhtaitik 
are mUd with tiig^ljr i^^ctihg substaticles, an^ 
■thhiStiiii in fi6bb ^ 'fibd ihe i^fiebie)} df laic '^ 
t!b«Mait«fti ih ibfe i^riA, attt) 1knov«ii 1^ Hie ttattt'e 
«f Itfil^oisVy glfail. Mctrltoi^r, ihfese ihodfit&in^ are 
dkipbHMt ilk rdiitfd blilsief«, ^ile ttib hfeihd 
tifi«uiiiteiis titWad j<i lohg ^hd cdtitiiiubd!) chiElihi^. 
The' radtiHil^ifl^fad; in tilciii- ^hdpe, &nd in i'h'e 
IDatails 6f <thfeir glacUr^, iiiayhe seen at i gUhce 
itt thfe ^ngHkvihis fbt the tbyag^ of Mdken2, knd 
iii tlioife of'thfe TdriOtis -joiiraeys' to the Alpft; but 
<ibbv«tilt in th^ ihtdlH^ent and pictbti^s^tife re- 
ifi«k^, witti «rhich lUtnond haft drrf&iii^iiited and 
iffihrbved did Urdvlt bf tUb kdvetetid Mf. Cole. 

'Hy^mal moiintaihs pbsded^ ^Verdl of the cha- 
rftl«eri^tib« of other ftiootitdiris, as vVHl be Ibuna 
oii ekiimthing the Oordilleras. I'hese istuperidoiis 
^iKsiies ft^ sometihieik volcanic, liotwithstniiding 
f he ice which generally covferi^ them. I^ome 6f 
them are Eoliiin and Anti-eolian ; for regular winds 
covni forth irom their tid^s, while they derve, oti 
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theotber faand^ as a rampart agoinat the prevail- 
ing winds of the torrid zone« They ccrnie Hke* 
wise imdar the description of aqu^tie^ for diey 
attnoct stron^y the vapours of the atmdi^b^e^ 
and fix them in ice on their summits ; oii this 
account they are to be considered in harmony 
y/itb the sea^ whose emanations they receive ' in 
suoh large quantities. Thus the <^ain of the 
Cordilleras^ which extends from north l^tstoutb, 
is in harmony with the Atlantic Ooean^ while ifaie 
chains of Atlas and Taurus^ extending obi^ii^y 
from west to east, are in harmony* with Ih^lndunA 
s^as. They throw out extossive krtenal ttngfi^, 
wbiph are correspondent with large glii&and 
nn^ij^nmvs^ waters. It may be* AMj^er^ns- 
^narked, that they attract daily as mlieh water » 
is neq^iwry for the support of the riveiv whieb 
%w ffiQjQa th€im> while they have : an immense 
resepve in ice ^4 ?i^^^v on "their tops ^. for we fiiid 
thgitf M^bim a part ooly of this icy coveriilg is 
m^ted by the sun'is heat, the rivers descending 
from these mountains overflow in all directions, 
and -spread invipdations around. This takes^piace 
with the rivers Ama2^ns and Orooooka in Amcr 
rica^t with the Nil^ in Africfi ; and with ^ey^aval 
pf tbe great rivers in Asia. The probability tb^ 
is jthafe -were the icy coveril^ of a)l the hyemi^l 
ffio^ntf^m 1^ b^ 8U(|dej>]y mejted^ the rivers 
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flowiQg from tiiem would receive such an increase 
as tQ overflow almost entirely the countries watered 
by theoi, with the exception of the mouhtains. 
Fiom this I draw the insportant conclusion that 
eaob hemisphere being in a manner : one gf esit 
'hyemal mountain^ its pole, which is its glacier, 
attracts daily from the atmosphere as much water 
as is necessary for the daily circulation of the 
ocean^ by which I mean for the support of its 
tides^' I imagine farther that, when the melting 
of the polar glacier increases mih the hept c^the 
suqtj Hid even of the^moon^ the ocean overflows 
to^ oerliata degree, in as much as we perceive a 
seii9ij>le increi^e inks tides ; and if this iacfe^se 
is not in. pr«:)iportion to the increase' of a^^t rivisr^ 
it 19 o^tng to the eflfect of the oJ)posite pole, Vi^bich, 
being thian in its winter, absorbs in r^€nrh the 
watei^ of the ocean, tod places th^m agaiii in a 
stete of congelation. It - seem-s, lk)rwever/ that/ if 
the glaciers of both poles were' to be fiielted at 
the! ^me time, the consequence would bi a ge- 
neral dduge. • 

Mpiintains may Kkewise be said to belong to 
the other powensk of Nature in oonsequience 6f the 
variefy of produces they contain. This is parti- 
cob^ly .>the .case in the torrid zone, where i lofly 
mountain comprises almost as mahy climates as 
are to be found between the Kne and the poles, 
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Hence a succession of different minerals, vege- 
"tables^ animals, and even men^ all varying accord- 
ing to the degree of elevation. Every addition 
of thirty toises, in these equatorial naountains^ is 
accounted equivalent . to a degree of latitude ;.iK> 
that the line of permanent ice begins here at the 
elevation of a league^ exactly as on the glqbe.it 
begins at SO"" north latitude^ and Jb^ south lati- 
tude, Such mountains as these are of all situa* 
tions the most favourable for prosecuting the 
study of Nature. All the fossils of the c^rtbi /as 
well as all its plants, are to be found here at no 
great distance; nor is it necessary to dig. deep 
wells in such a spot for the sake of finding mineral 
specimens. The foundation of all these mountainb 
is, in my opinion, in the lowest part of the globe, 
and the poles are in the highest. They may bfe 
called hemispheres on a small scale, bsv^riog 
summer at their base, autumn and spring on tbcar 
sides, and winter on their summits. ..It is ;0n 
account of these general characteristios ths^ I 
class them in the number of the solar mo^ftitainsi 
as they are, like the globe, in positiye and na- 
tive harmony with the orb of day* , . 

Yet, notwithstanding the vast assemblage of 
the products of the oth^r parts of the world ^ on 
these hyemal mountains, they will be found to 
have some that are p^i^li^ to tbemselveB : ' dia* 



nionds ant) rubies are of thi3 descrtption, £»r th^ey 
sif^e Qot to be fottiid elseidaere than* tu the torrid 
;2;on^. Jt is likewise around the summitfi of these 
stupendous masses that the condor fliea, the 
}^est of, birds. Bnt, without leaving 0iir own 
clinxat^^ we shall find in the AJps a variety of 
plants peculiar to that situation^ and known, in 
co^sequience, by the lian^e of Alpine. Although 
these glaciers^ furrowed by ihe rage of tempests, 
appear uninhabitable^ the cedar shades their 
Sfiows witli its dark verdure^ the wild goat skip^ 
pvier their precipiceis^ while tho eagle soars in 
silence roimd th^ir immoveable seas, re-echoing 
with the noise of thunder. Thus does Nature, 
after placing in these elevated dungeons di the 
e^rth a focus of its eleinentary harmonies, oon- 
4uct thither symbols of its power in oi^anized 
beingS} in the tr^e which is the king of forests^ 
i^nd t^e bindof Jove^ the sovereign of the skies. 
It is likewise in the neighbourhood of these spots 
tbat'm|i|i^ when in a state of freedom^ seeks an 
apylum; the prudent Swiss at the top of the 
Aips I the unconquered savage of Chili on that 
of the Cordilleras ; and the innocent Samoiede 
in. th^ countries adjacent to the pole. It is there 
thatwap has not only burst the shackles of poli- 
tical control, but those of superstition^ avarice, 
and all the passions that embitter life. It is there 
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that the «un, freed from the vapours of the earthy 
appears in all his splendour ; and the soul^ shak- 
ing off its chains^ seems to regain its primitive 
liberty. 

If the hyemal or frozen mountains are relative 
mot*e particularly to the negatiw harmonieis of 
the^sun, volcanic or fiery mountains bear similar 
jelations to his positive harmony^ because all fire 
proceeds originally from him. Yet both are in 
relation with water, the former by attracting it 
tO'thcif summits, the latter by purify irig it m 
their craters. We thus find every power in the 
ddmaiti of Nature operating as a wheel within a 
•wheel; and all the parts of her mfebhahisni in 
corr^pdndencfe with each other. ' . '"^ *' 

Volcanic mountains,' as we have' already* re- 
maned in the 'Studies of Nature, are destined 16 
the ''ijoniumption of the sulphur fcind bitumen 
gemirat&d froht' dnimals and vegetables Vvbich 
swiAi 4fl' the sea, atid which the rivers briiig 
thitb*r hicessttntiy froth the interior of the land. 
Ini&xha^stible masses of sea-pitch are - formed at 
thern^uth of- the Oroonoko on the coast of tiie 
Js)<mdUif IVimdad, agreeably to the testimony of 
Joiepk de Gumilla, There are likewise similar 
dep09it» in different parts of the coast of the 
South »Sea, of which seamen make use 'to careen 
their Vcfesels* Spings of pitch are fojind at SoU 
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fatara near Naples* I am disposed to think that 
this pitch flows^ in with sea-water, even through 
the layers of sand^ along the shore to a certaia^ 
distance into the interior; and that when it ben 
comes inflamed by the fermentation of the fer^ 
ruginpus particles deposited there^ as well as by 
the fermentation of oily and sulphureous sub- 
stances; by the rain falling on the strand after -a 
dry season ; or, finally^ by other meaos^ it be** 
copes the chief cause of earthquakes* Thei96i 
like volcanoes^ are found to take place only<irv 
the.neighbojiirhoQd of the sea or of great lake&# . 
Volp^hic mountains are all of a conical .pri 
sugar-loaf shape. Their summit is abnuptly c^^j 
ofi^5 and contains a large cavity of a parabolieia^.: 
figure, known by the name of craten . It, is 
from the bottom of this crater, /^i^^d by . ^^?iSi\ 
explosiqns^ th?tt tljieir fiery contents ^^hA^fly^. pronl 
ce^d ;, although their lava, or liquified ato^^^^r 
frequently .^ent forth from their sidesi afpd .^i^^ 
rect^d thence towards thp sea«. 4)^ their j^n^fiitf 
are at ^ cpBsiderable degree of elevation ia the; 
atmqspliere. .Were volcanoes- to bifri^ our a ^^ « 
with tliRC^TJth,, ..the smoke w<^ul4 be cqrried.by- 
the >Yiftd alpn^^a grcj^t extent of cpunfcry, . sa a^- 
to iiQpd^r it barrel;!; while at pre^nt, the plaint 
a(yoii;iJ9g siicb .^aQ^ntai,!^^ V^ p^i t^pular tboee* 1 of - 
Naplps/t ,arci. remarkable fc? their, great fertility* 
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The sidos of tfamr cratei*s contribute likewiM ttf 
tha asoent of their fire an^ smoife intb^ iiie MvM^ 
s(>h«re, by preventing the winclis from opposing* 
them on their coming out. It mighty perhaps^ 
be practicable to prevent oiir chimneys fronV 
smoking by imitating this plan ; and by givitig 
them, at their top^ craters, the outside of which 
might be very prettily variegated, i have seen, 
in the country, a summer-house produce a very 
pleasant effect by a decoration of this ndtum: 
Tlie top of the chimney surroundiijg its dbme 
was masked by groups of genii, holding in their 
hands vases, the covers of' which were ftlH of 
boles. The smoke passing through these boles 
seemed to come out* of a censer, and rose towards^ 
an Apollo, who stood at the highest part of the 
dome. I was told that this summer-house hkd' 
been erected on a plan giveii by De Wailly^, the 
architect; and I am surprised that some inge- 
nious artist has not followed his example, and 
thrown discredit on those projecting gutters, 
which annoy the passengers so much in the 
streets of Paris. We might make rJiin-watet 
play in a variety of elegant ways around the 
roofs of our dwellings and public buildings; and 
when the smoke of the chimneys of those builds 
ings happened to rise at the same time towards 
the sky, the effect would be very pleasant. In 

1 
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wdi an ammgement' utility and gn^fication 
woiild be found to go -hand in hand, a» in tho 
woriea;cif! Nature, 

I have nerer been able to see a^ volcano^ 
although I have more than onoe endeavoured to 
siitiflfy my curiosity iti that respect ; but had I 
berai fortunate enough to be'a personal spectator 
of/ so. magnificent a sight, I should have felt 
myself incapable of giving any description fit to 
be compared with that which Virgil has given us 
ofiEtna: . 

l(9t^ea fessos yeotus cum sol^ reliquit ; 
Ignarique vise, Cyclopum allabimur^ris. 
Portus ab accessu ventorum immotusy et ingens ' 
'' Ipse ; sed horrificis juxta tonat MtnsLrmniSf 
* Iikerdumque atram prorumpit ad tetbera nubem> 
. Turbine funiantem piceo, et candente far ilia : 
At^Uitque globoa flaoii»aruni» et sidera laiqbit : ^ 
Interdum scopulos avulsaque viscera raontis 
Erigit eructans, liquefactaque saxa sub auras 
Cum gemitu glomerat, fundoque exsestuat itno. 

JEneid, IIL 568—577. 

The flagging winds forsook us^ with the sun ; 
And, wearied, on Cyclopean shores we run. 
^ Thfe p6tt, capacious and secure from wind^ 
• U tothfa loot of thundVing iiEtna join'd. 
By turnA^ pitchy cloudshe reels on high ; . 
. By turns hot embers from her entrails Qy, 

And flakes of mountain flames, that lick the sky. 
Oft from ber bowels massy rocks are thrown. 
And, shivered by the force, come piece-meal down. 
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In treating of the aquatic harmonies of the 
earth we observed that volcanoes had the effect 
of purifying water^ and that they were situated^' 
not only in the neighbourhood of seas and large 
lakes^ but at the extremity of their currents and 
in the vicinity of their leddies. Thus, i£tna is 
at the mouth of the sncient straits of Charybdis 
and Scylla^ and Vesuvius at the bottom of the 
bay of Naples ; that is, in a place favourable, 
like most bays, to alluvial deposits. Mou-pt 
Hecla, in Iceland, is in a quarter where the- 
general current of the Atlantic proceeds south- 
ward in summer and northward in winter; a 
quarter where tides or counter^currents deposit 
their bituminous and oily sul;)stances, received 
into the sea from th.e rivers of the north of 
Europe and from America. Every year, it is 
said, a considerable quantity of wood is found 
there, which is used for fuel by the inhabitants 
of that island, bared, as it is, of its ancient 
forests. There is found likewise on the sea- 
shore a quantity of turf-land, which is formed, 
as is well known, of the wrecks of plants depo^ 
sited by wa.ter. The eighteen volcanoes which 
succeed each other on the western shores of 
South America are, in like manner, within the 
range of the eddies of the Pacific Ocean. The 
counter-currents of the poles, which may be said 
to bathe the bottom of these mountains, and the 



»A]tfiff0NIlE«l . OF 'NATfWfi. ^ ^2S 

i> rivlricb blows rthete tjimmtiout Athe 
ysftfi, bring lo tiMSfcentntl spot most^^ftfae sub- 
Mnms wbieb flQat in a dissalved state rthroughoUt 
that vast expanse; \ The: coMequeiice is t that its 
cvMst^ ^ea^ \b€r. fi^proaehed only at the .back - of 
islands^; knd that * tiiey aie subjeot to • frequent 
eactbqmkes. ^ The volcanoes of other < parts, of 
tlie .world are found in sifoiiar positions; sKich 
areii those; of^tbs islands of Sumatra^ the Phi* 
lippjties^ and.New Guinea. Most of. them are 
aitiKv(edi« the torrid zbne^ and particularly tin the 
ceolral pfHrtt>f that.zaite : not on account of thj^ 
iip^ined protuberaooe: of the earth under the 
eq^i^pctiaUii^ej but rather from a contrary eausq; 
fai^tl)^ ocean seecns.to me to extend, to a greatdr 
width, vip that jsone than « else wheire^ fcom vdie 
earth*9 s\irfae0 being lower, there than » in other 
parte* .^Mpreover^ the ^ grand eurrents from , > the 
poli^rjQl9Ji(f$ there most of theio allavial dfeposits^ 
as w^ beisefeti in examining:thesaBidiaaid shoals 
whicbifurnmnd New Holland at ardistancc^ and 
mak^its^ore inacoeasible • to* > latge vessels. It 
is ;i4b thk zctee^Jikewise^jthat the .South Sea 
ah€^<IK»d^, with . nsing>: islands, . founded, .not on 
iand> btt^ ,oa; cones /.of immeasurable depths 
raife4f J^ inyisAbk insQGli, whib^ constiruct pon- 
dcopus , , ^Q^ ofi Qd^dn^ros . with the miniera} 
CftRte!Hts/«£ith^:W^er#,i> Filially, the numbtar .of 
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vokanotB^ situated near various parte of the seas 
of the torrid zone^ seem to prove that Nature 
has multiplied them in that quarter lor the pur-^ 
pose of purifying adjaoent waters. 

It is very remarkable that in former ages diere 
were more volcanoes in activity than at present. 
Several are found in an extinguished state in the 
islands of the South Sea, and on the coast of 
Peru. Neither the Peak of TenerifTe, nor that of 
iBtna which appears so formidable in the descrip-. 
tions of Pliny and Virgil, is often in the present 
day in a state of inflammation. This diminution 
of volcanic firs may be supposed to arise from 
(he reduction of the quantity of trees^wtth which' 
the uninhabited part of Europe was formerly 
covered) aqd perhaps from a partial reduction 
in the depth of the waters of the ocean. In re« 
gard to volcanoes in the heart of continents^ 
like those of the Vivaibis, of Lower Languedoc, 
and of Auvei^ne> I cannot help thinking tftat 
th^ were: formerly in a veiy different position ; 
I mean that they were surrocmded by water in an 
age when the situation of our poles was not the 
•ame as at present. The formidable fragments of 
their lofty mountains^ and of the steep islands 
fdaced at th^ extremities of the same diameter, 
look like the ancient axis of the globe, burst by 
iee and by wintec torrents. Again, if you draw 
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between the su^^sed situations of tlie ithcient 
poles a zone equi^-distant from both^ you will 
cany it through the present pole3> and find it 
crowded with monuments of the torrid zone. 8U 
beria will show you mines of gold and skeleton^ 
of elephants buried on the banks of the Irtis ; 
Holland, reninants of pal^-trees near Amsterdam , 
Und the ^reat bones of crocodiles in the quarries 
(rf* Maestricht. England wiH produce for your 
inspection relicil of the rhinoceros ; Normandy, 
the tridacnd gigas, that great shell-fish of the 
Moluccas; the hills of Montmartre, skeletons 
without number of an animal of the tapir kind, 
but with a three-forked foot; while Burg;undy 
produces elephant bones at the highest point of 
the canal lately constructed by Qauthey the en- 
gineer. The provinces just mentioned, I mean 
Auvergne, ViTarais, and Lower Languedoc, raise 
aloft their vblcanized liummits, which all analogy 
leads us to suppose to have been formerly a^a« 
cent to the sea-shore. This, however, i^ but a 
small portion of what I suppose to htve formerly 
been expbsed to the solar rayd in the range from 
north to south. Future investigations may per^ 
haps discover, near the straits of Java and the 
hthmus of SuesS, monuments of vegetablea and 
animals of the ancient frozen zones ; remnants of 
ftri and bones of white bears under the roqjts of 
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cloves; as well as moss smd rein-deer-skeletoBS 
on the sides of mountains crowned with the cocoa- 
tree. The fragments of rocks spread over all 
these lands seem to indicate the prolonged ope* 
ration of the rudest winters. 

. If the sudden introduction of fire into a solid 
body is suflBicient to fracture it^ as we know by 
* experience^ the same cause may produce a union 
of fluid bodies^ as we see in the case of congela- 
tion and crystallization^ .both of which assume 
regular shapes converging to the same centre. . If 
a drop of evaporated water be struck with cold^ 
it is changed into a snowy star with six radii in 
winter, and into a polyhedron of hail with six 
sides in. summer. A drop of gl^Biss^ liquefied by 
fire and struck by water, produces a still more 
surprising phaenomenon ; I mean , that of the 
Dutch tears (or Prince Rupert's drops)^ the thick* 
ness of which is such as to resist the stroke of a 
hammer, and to admit of being filed without idl- 
ing to pieces. It becomes immediately reduced 
to powder on breaking its smaller end. It seems 
a crystallization, , the focus, of which is not in 
the centre, but in the tail, which is decidedly 
stifier than a wire of glass of the same diameter. 
This phaenomenon, however common, has always 
appeared to me difficijilt of solution, notwithstand- 
ing the e^cplanation of naturalists. All that I am 
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disposed to conclude from it is that the basalt' 
columns with five, six^ or Iseven sides^ found so fre- 
quently in Auvergne, in the island of Staf&^ and 
at the Griaht's Causeway in Ireland, are perhaps 
nothing else than masses of earthy matter vitrified 
by volcanoes suddenly cooled, and cr)nstallized by 
the water of the sea into Which they have run. It' 
is probable that similar masses, liquefied by fire, 
may have become crystallized in the way of Prince' 

* 

Rupert's drops, on being plunged into vrater ; 
and may, in bursting, produce, in the heart of 
the earth, those frightful earthquakes and sudden 
explosions, the effect of which is felt at the dis- 
tance of so many miles. 

I am conscious that these explanations will be 
found to differ from those that I have formerly 
given of the same phenomena ; but I see no harm 
in the discrepancy. . We- must consider ourselves 
short-sighted mortals, aiming at a mark beyond' 
the range of our eye ; the more numerous the 
darts we throw, the greater is our chance of hit- 
ting our object. Moreovet*, all that our progress 
in art enables us to perform on a small scale 
will be found equally to exist on a large one.' 
Volcanic mountains have, like other mountains, 
minerals peculiar to them, and which are as cha- 
racteristic as their shapes. Although their fires 
and burning a^hes create barrenness around theib. 
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their baae and a part of their sides are oovered, 
soott after an explosion, with a fertile mould. By 
purifying the surrounding waters they volatilize, 
in the air, salt, oils, spirits, and all the elementa 
of the vegetahle system, of which they are botli 
the grave on the sea-side, and the cradle in the 
atmosphere. Who has not heard of the fertility 
and happy temperature of the vaUeya of Peru, 
surrounded at once with icy and &ery mountains ? 
It is on the sides of Vesuvius that the delicioue 
grape, called lachiyma Christi, is gathered ; it is 
on the borders of its gulf that the most volup-* 
tuous inhabitants of Rome were in the habit of 
planting their gardens. It was likewise in the 
plains of Sicily, at the £>ot of the sides of Mtoz 
covered with vines, olives, and stately chesnuts, 
that Europe raisf d^ iia the midst of corn-fields, 
the first altars to Ceres^: i say £urope; £;>r, ao^ 
cording to Plutarch, offerings were sent thither 
firom the remote countries in the north, known 
by the name of hyperborean. 

Whether these volcanic mountains have vege- 
table products of a peculiar kind, I am not ap-- 
prized; but they have animals which are not 
found in ptber situations* Father Dutertre, in 
his description of Gijadiioupe, the best and 
most beautilul, in his ojHiiion, of all die Leeward 
Islands, speaks of $in extraordinary bird which 






mhabits kk volcanic moiihtaitiy called la Soo^ 
friere. This crealuitej called the devil by die in« 
babitaots on account of its defermity^ is hoA% i 
night and sea bird. During the day its visiim 
appears to be indistinct, and it takes relbge aea^ 
the top of the movmUain^ where it has its nest in 
tiie ground, and where it faatchei its eggs. During 
the night it flies about and goes to psey osi fislu 
Its flesh is so delicate, adds Father Diltertre, 
that no huntsman returns from tiie Soufiriere 
without ardently desiring to have a doisen of 
those birds suspended: at his heck« lisbat, tbt 
colleague of Dulertre, confirms and adds to ih^ 
account of the latter. ^^The bird, called the 
d^vil of la Souffiriere, has,^ he says, '' mem^ 
branes at its feet like a duck, and cliKws like a 
bird of prey, a sharp and curved beak, large 
eyes winch cannot bear die light of day or dis^ 
cem jlmost any object,, so that when smprised 
in d»e day-time, at a distance from his nest, he 
runs against every thing in his way, and falls to 
the ground ; but during the night he is active in 
*extractmg his prey from the sea,^ Labat adds 
^at he is a bird of passage, and is considered a ' 
Irind of petreL I have taken pleasure occasion* 
ally in observing fishermen catch fish during the 
night by the light of a straw-torch ; but here wc 
have a sea-bird of much greater ingenuity, whidi 
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fishet by the light of a volcano^ and batches his 
eggs by the warmth of its sulphureous discharge. 
Thus has Nature provided inhabitants for the 
most terrific situations. She has drawn from the 
bosom of the waters a bird to place it in the 
midst of fire^ and if the ordinary petrel deservci 
on account of his boldness, the name of the bird 
of the tempest^ the inhabitant of la Soufiriere . 
has a title to be called the petrel of volcanoes. • 

Different situations have different species of 
animals^ but man alone extends bis empire over 
all. The Laplander^ like the rein-deer^ inhabits 
the reverberating mountains of the North ; the 
Abyssinian^ like the ape, the parasol mountains 
of Ethiopia; the Chilian, like the lama, this 
glaciers of the Cordilleras ; and the Sicilians saw 
the philosopher Empedocles fix his abode on the 
summit of jSBtna, where they still go to visit his 
little tower. 

The earth has doubtless other harmonies with 
the sun, most of which are unknown to us. We . 
shall terminate the present section by taking a 
view of its harmonies with the moon. There is 
no doubt of our sending back to that planet a 
portion of the solar light, but in less clear or 
lively rays than that which we receive from herj 
although our globe is considerably the larger of 
the two. The light given by satellites is, as I 
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have already remarked^ stronger than that which 
thtey receive from their planet^ because they ar^ 
disposed like reverberating lamp3^ and always 
present the same side to the light ; on the other 
hand^ a planet being larger^ and turning round 
on itself^ returns them a more extensive though 
less concentrated light. 

I am inclined to think that the effect of lunar 
rays on the earth is, in point of strength, about 
a twelfth of the solar rays under the equator, and 
about a i^ixteenth under the polar circles. It is 
singular that gold and silver, the two metals re* 
ferred, in common acceptation, to those two orbs^ 
should have a relative value of nearly a similar 
proportion in those different climates. In speak* 
ing of the lunar harmonies of the earth, I ques- 
tioned the accuracy of Bouguer's extraordinary 
assertion that the light of the moon is three hun^ 
dred thousand times less than that of the sun. 
In fact, that academician has made egregious 
mistakes in the experiments and calculations on 
which he founds his conclusions. If, instead of 
glasses placed above each other to reduce the 
sun's light to a par with that of the moon, he 
had merely had recourse to the divisions of the 
atmosphere, he would soon have become aware 
of' the magnitude of his error. According to 
him, a cherry, visible by moon^light at the distance 
4 
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«f two pixdn, ought to be visible in tfae d«f* 
lioie at a dbtance of 600,000 yards. So &t 
from there being anj foundation for so absurd 
a eoncliiiion^ I have observed that an ofafeet, seea 
at the horizon in the day-time, might be per* 
ceived jost as distmctly during a fall roooki, pro* 
vided we placed .it in summer within twebre 
times^ and in winter within sixteen times, the 
distance at which it was visible during the day» 
These distances vary then in the same proportion 
as objects placed under the line, and under the 
polar circlea. We see by the light of the full 
moon a mountain as clearly at the distance of a 
mile, as at the distance of twelve or fifteen mika 
in the day-time. 

I am not apprised whether the heat of the 
moon be in the same proportion ; but it certainly 
exercises ietn influence on all the kingdoms of 
Nature* An English shipmaster, whose account 
is printed in the " General History of Voyages,** 
affirms, in the most positive manner, that the 
beat of the moon is much felt in Guinea. Pliny 
assures us that it has been known to melt snow 
and ice« It is no doubt to the heat of the solar 
rays, reflected by the moon on the ice of the 
poles, particularly when she is new and full, that 
we are to attribute the rise of tides at these times, 
finally, all our agriculturists are aware how 
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Mountains, whether of the rwerbewiting of 
pariBol form, whether covered with ice or Stored 
with Btf > all give indications of the influence of 
the mo6n« They assume magic tints and forms 
under the influence . of her rays : while the sun 
punta tbear landscapes with colours, ihe moon 
marks them with Uack and white : the first may 
be said to make pointings, the latter engravings, 
£ach species of mountain receives some new 
harmony from the moon. Those of the rever- 
berating kind throw on the rocks and neighbour- 
ing trees, situated between them and the lunar 
rays, tinges of light which disperse their shades, 
,and render them luminous, throughout their cir- 
cumference. Parasol mountains, on the other 
hand, receiving light only on their elevated levels, 
cast on their sides and bases a dark shade, which, 
forming a stronger contrast with their light, 
makes them look nearer by night than by day* 
This eflect is very well known to seaiaring peo* 
pie, and was experienced by us when approach-i^ 
ing, during night, the mountains of Corsica. In 
the dark we thought ourselves so near them ^s to 
lose no time in tacking ; but an hour after, at 
dawn, we saw that they were at a considerable 
distance, and the more the day broke, the farther 
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off they appeared. Icy mountains appear of a 
rose-<;olour at sun-set^ and of a silver-colour on 
the rising of the moon. 

Volcanic mountains discover, during the day- 
time, nothing but a thick smoke ; but by moon- 
light their fires are seen to blaze, and to redden 
tiie horizon to a vast extent. Nature seems to 
have placed them on the sea-shore to give on 
land that light to navigators which the moon 
sends dowil from the vault of heaven. 



HARM(»fIBS OF NA1*UJU&.' 73^ 



Terrestrial Harmomts of the Air. • 

In: treating of the terrestriiil barmohies of the 
earthy we explaioed the mannier in which moun- 
tains receive^ through the medium of winds^, a 
deposit of earth on their summits calculated to 
counteract what is carried off ' by water. We 
are :now to explain the manner in which air be« 
comes renewed by means of mountains. Until 
tlie present stage of our disquisition^ the earth 
has presented us only with a variety of colours 
and shapes^ or with awful sights^ such as vol^ 
canoes ; she is now about to address our hearing 
faculty by: delightful sounds, by soft murmurs, 
and by echoes produced by the rocks and .winds. 

In treating of the harmonies between mounr 
tains and air, I reckon two kinds . of mountains, 
the one having harmonies of a negative, the other 
of a positive kind. To the. former I 'give the 
name of Anti-eolian, because they shelter vege- 
table products^ and animals from the rage of 
winds. In countries where the same wind blows 
during nearly the whole year, we are, naturally 
led to conclude that mountains are frequent, as 
every elevation which is not in the. dii*ection of 
those winds must have one side exposed to them,! 
and another sheltered (rom them. , It is from this 
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constancy of the wind that we have in the West 
Indies the diytinctipfi of j«land0 into windward 
and leeward. The windward side of the hill 
generally riaes by a gradual aacent ft«>m tfie sisa- 
aide to the tops of the mountains^ and tbesa tc^ 
are almost always situated towards the iM-side* 
Streams and rivers descend generally along th^ 
windward sidej because it is to that side that th«r 
winds bring clouds and vapours from tile sea. 
The lee-side is not only steep^ hut frequently de- 
ficient in water ; its chief advantage is in po$sess- 
ing roadsteads^ and sometimes even harbours, 
formed by Nature. A correct map of South 
America would give a very clear representation 
of these topographical arrangements ; it would 
eithibit, on the side where the east wind blows 
r^ularly, a gradual rise throughout a great part 
of the Continent from the borders of the Atlantic 
Ocean to the summit of the Cordilleras, which 
approach^ as is well-known, the shores of the 
great South Sea. This vast amphitheatre is 
watered by a multitude of rivers^ of which the 
Amazons is the largest ; while, on the opposite 
side, there descend from the Cordilleras into the 
South Sea only a few streams, which, after re- 
freshing the narrow valleys of Peru, are generally 
lost in the sands. 
There are some Anti^eolian mountains of a 



character still more deti^mioaite* They may, 
witbottt toipropriety^ be called undulating faiUt, 
om account of the regularity of their shape, and 
their small degree ' of «Ievation« They bare na 
salient and re-entering angles, like those whtdiy 
in other situations, serve 9fi a kind of natural dike 
to rivers; l^ut tiiey are parallel to eadh othen 
Such are those which run along the plaia of 
T^ibetj^ and which, in that part of the earth, one 
of the loftiest regions of Asia, presents an ap» 
pearance like the waves of the sea in a rtate of 
agitation* Mountains of a similar character Mm 
found in different parts of Tartary, and seem 
destined to shelter, in their small s^nd numeroiit 
valleys, vegetable products from the blasts whidi 
are so violent in those elevated regions. It is in 
the backs of these mountains, and. at the bottona 
of the adjacent valleys, that we find growing tfaa 
broad-leaved rhubarb, and the ginseng, so much 
boasted of by the Chinese as a restorative of ex* 
faausted strength. They often supply food to 
flocks of wild sheep, which are perhaps mora 
beautiful and more vigorous in this quarter than 
any other species of that animal in the world. 
In rapidity in running they are said to approach 
to dogs and horses, and some naturalists even 
consider the sheep a native of these countries, as 
the caqiel is of Arabia, and the camelopard of 
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the south of Africa. The sbeep^ we knour^ pre* 
fers our airy hills to our plains^ and possesses^ in 
its curled fleece, a ^till greater protection from 
the wind than from the cold. Animals inhabit^ 
ing cold countries, such as wolves, martins, and 
foxes, have long, tufry, and silky furs ; but the 
latter are not like the hair of wool, which, by 
becoming interwoven, forms a fleece, in a man- 
ner, of a single piece, impenetrable to the windr 
A sheep is not a northern animal, for it dege- 
nerates in such a latitude; and it is of import- 
ance likewise to remark that the wind blows 
with greater violence in southern, and in tempe- 
rate countries, than in cold regions, as we shall 
see in our future investigations. 

There are some mountains which, so far from 
V affording a shelter to the land against the wind, 
have the singular efiect of raising winds in very 
calm weather ; such are the mountains in Italy, 
known by the name of Eolian, and situated near 
the town of Coesium. These mountains, as we 
have already observed, are full of caverns, and 
when the sun warms and rarefies the neighbour- 
ing atmosphere, the air contained within the 
caverns becomes dilated and bursts violently out 
in blasts, particularly through a gate . made in 
the mountain by the inhabitants of Coesium. 
In the West India islands, mountains prodAb 
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^Skc\A of the same nature in a still greater^d^ree^ 
and in a much more regular nianner^ since tbqf 
fiend forth every night winds known by the name 
of land-breezes^ which blow in a diverging direc^ 
tion irom the centre of each island to a distance 
of several leagues at sea* On the other hand^ 
the sea-breeze blows there all day long« Dam* 
pier, the navigator, mentions, in his " Treatise 
on Winds,*' a number of places situated likewise 
in the torrid zone, where land and sea breezes 
prevail alternately by night and day ;-»««of this 
description are, in America, the isthmus d 
Darien, where, during night, the. land*-breeze 
proceeds even from the interior of the continent ; 
the bay of Panama, Guayaquil, Paita, the bay 
of Campeachy, • and two small archipelagoes of 
islands in the south of Cuba, Jamaica. In Aiia^ 
he mentions Bantam in the island of Java; 
Achen in Sumatra; the coast of Coromandel 
on the Indian continent, &c. To this ought to 
be added the coast of Africa throughout the tor- 
rid zone, and particularly the coast of Guinea^ 
whidi is refreshed by a sea-breeze every day 
from eight o^clock in the morning till sun^set^ 
after which a calm takes place for some time; 
but a land-wind rising blows during the whole 
night, and ceased at day-break. 
'^ jSome celebrated naturalists have accou|ited for 
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this sikceftsion of land and sea breezes by sup^ 
posing tlte . mountains from which they proceed 
to be • hollow^ like the Eolian mountains of 
Ckesium. They imagine that during the day 
they are filled with the ste wind) and that they 
subsequently send it forth during the; night. . To 
this opinion I can by no means accede ; for it 
supposes the existence of two causes, one of which 
is of very rare occurrence^ while the other is in a 
.manner beyond our comprehension •z: The drs( 
is the supposition of these mountains being hpl^ 
low, a circumstance that very seldom happens in 
any country, whatever may have been sung by 
poets or taught by ancient philosophers, who are 
in the habit of considering caverns as the first 
abode of man in every latitude, and of explain* 
i<lg a* number of physical elfects .by this con- 
venient, assumption. I have travelled to some 
extent, and I never saw but one natural cavern, 
if indeed that name can be given to a subter* 
xanean channel filled with water in- the rainy 
season. This was in the Isle of France; the 
<:hannel c^me from the interior of the 4sb(n^^ and 
fell into' the sea at a part of the ooast: called 
Pointe.des Caves. I went down into it at: the 
distance of nearly a league from its mouth,' by 
means of a hole formed in its vaulted covering-; 
^^n^ I walked along it for a length of nearly a 
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thousand feet, by torch light, ibr day-light 
enters it only in spots where the toof has fallen 
in. Such a recess is wholly unfit for the habita- 
ttcHi of mbn. or quadrupeds, being full of water 
in the rainy season, the time ;^t which shelter is 
most wanted* The second and stiir more con- 
tradictory supposition impliiad in the theory of 
the lEoliah mountains in the torrid zone having, 
internal ifaolkiws^.ia: that these hollows must be. 
of prodigiouis extent in order to contain the 
quaptity of wiqd blowing in all day long^ and 
blowing out all night; to a . distance of. several 
leagues at sea, widi a Violence Jwhich is oftea 
such, as to. dismast .shipb.i Were not, these windu 
occasionsilly; formidable^ thiey would not have 
received from our seamen the 4iatne'. of brises, 
(breezds), and still less . of brises cardbinit^ 
(gales). It would &rther, according to this fan- 
ciful theory^ be necessary to suppose that . there 
are, in* the sides of these hollow mountains, a 
huinber.of i^ent>holes, tliat the winds may make 
their way along the whdie extent of* ^le moun« 
tain's side, and, mbreoveir, that there should bey 
in these hot climates, a quantity of glaciers to 
refresh those nocturnal winds ; for they are so 
cold th^t persons venturing to sleep in the open 
air, without throiiring a covering over their breast 
at least, are apt to lose the use of their limb^. 

r2 
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ff6W it id viBry Well known that the im>uhtaii»i of 
Itdy, cdled Eolkn^ have lume of those me* 
cfaanical abcommodtttbtis. ' 

Natiiifar philosophers are ia the hidnt of ae- 
eoutitmg for the propenies of their madiines bjr 
tibe lairs df nature^ atid no doubt iiHtfa justi<»« 
but. they airb apt likewise to attempt to solve 
ttttural phmiomena by the rales of.thetr ix^m 
ehinery^ and here lliey Are liable to gtcit mis^ 
takbs* Although it does not enter ititb my plati 
to enumerate the causes of all phseiuiiniena^ . J> 
cannot help, vi/ben combating the auggestioha df 
others^ attempting to subs^tote for tfaeto a aolu'^ 
tion derived fKmi the actual observation of Nature^- 
and capable of being piit to the ttst of experi# 
ence. I shall venture accordingly a short . ex-« 
planation of die cause of the daily, se^^-breeze, 
and the nlghtljr land-bneeze^ of islanHs in bo^ 
eonntri^. SucH an explaootion will tend to» 
coaviAds tts more and moi^ of the harmonies 
prevailing between all parts of the globe, and of 
the necesioty of studying geography as a. science 
founded <ki principles of certainty* 

We may begin fay laying it down as an ua-*. 
doubted truth that, whenever air is dilated, Ate 
surrounding air will rush thither and produce 
that cutitiirt; which we odl wind. If we supp9se 
the sun lit the hortason^ and warnm^ tiiiat part; of 
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l}i« coiitiiient of America which v ccNnpriacd 
wttfain the torrid zone^ the afanotphere mturalljr 
deceives dilated, which is a soflicieBt waBon for 
maidog the adjacrat atmo9^ei« of the Atlantic 
•Ocean rurii thither ffoin ike eastwards Now Uie 
^nd comes from the eastwaid^ or from the At- 
Ittitic Sea, rather than ftom ihe westward^ or 
great Sooth Sea^ for 4wo neaaonsc first, on ac^ 
t^onnt of 4he great hel^ of the Cordflieins^ 
•which are ^ tfie western mxtgemkf of Amerioa^ 
^and^serve in Mme degree aa bfuricrs tonthe atmo- 
i^ibare; bvt tbeeecMd alad prindpal jfeasonis^the 
'^rotatory mo^te lef the oarA, Whith cariries Ame* 
rica towards the tenn, and presents lo him foat 
its east and by degrees its westaide, dilating tine 
air (tf the latter so as 4o oUige the atmosphew to 
rwblihAiibor from idie eastern hemisphere. Again, 
<wbeil flhis tolatory motion of the eardi withdraws 
tin l|ke jnanti^r the eastern hemiqphem from tihe 
heat of the > suq.j tihe parts of the atmosphei^ 
-whieh possess ipoat densi^^ weighty imd ^win|^ 
^nataraMy rc^ > thither with i the gii^a^st degree 
Mof violenoe* On that account the cold and con- 
idehsed air of the .poles becoqies joined to tfip 4»st 
^nd on bodi sides of ihe equator, so aisi to pro* 
(duce, in the torrid aone^ the fredi and rcgnltf 
winds of north-east and sooth*east Were the 
^icarth immoveable, die pfohability* wpnld he thikt 
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>d)e winds of the torrid zon^ would be always in 
the direction of the pioles^ north and south. 
Thus the regular^ or trade winds, which prevail 
on- both sides of the equator, are not produced 
•by the centrifugal force of the earth in its rota- 
tory motion, as has been said by celebrated astro- 
nomers, among others by Dr. Halley. These 
-gentlemen ! compare the atmosphere around the 
equator to the hair of Atalanta when running a 
race. To give an air of probability to their hypo- 
thesis,^ we must suppose air to meet with resist- 
ance ; . for the centiufugal force- of the earth, com- 
bined with its rota^tory movement, would not 
:have the effect of driving it back. It would turn 
roupd along with the earth, and with the same 
• degree of quickness, us would be the case in the 
,dowii.of the cod of a silk-worm, if it were put 
'in motion in a vacuum,. and even with the hair 
of Atalanta, vi4i!ch ' would evidently accompany 
herhead were! her course through the mere ex- 
panse oif light.' Finally, if this pretended centri- 
fugal forciB has a tendency to make the winds 
-under the line blow in a direction from east to 
west, how does it happen that these winds are in a 
•diiB^onal direction, namely, north-east and south- 
east ? How should they happen to be variable, 
particularly, in the South Sea ? A thousand oh- 
jectioi^s might be started to Halley's system ; but 
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I state only one^ namely^ Aizt if a centrifugal 
retrograde force had the effect of making th6 
equatorial winds rash from east to west^ it wonld 
bave a similar e&ct on the sea. The current of 
the Indian Ocean would thus run from east to 
west^.and could net possibly retrograde at the 
September equinox from west to east, so as to 
run six: months in. this new direction « Finally, 
since the globe turns on its poles, the basin of 
the sea would form nothing else but a circular 
channel, under the torrid zone^ wheve all- centri- 
fugal force is collected. 

: . Astronomers, it must be allowed, are • apt 
sMaetimes -ta reason very much at their ease. 
On one' occasion they represent the atmosphere 
as sutgected: to the rotatory motion of the earth, 
and tliey withdraw the sea from that dominion, 
as we find, in their . theories of the winds. On 
other occasions, they are disposed to account the 
sea subject to the gravitating power of the moon, 
and they withdraw the atmosphere from this in- 
fluence, as is the case in their theory of the 
tides ; they have no dread of being charged with 
contradiction, but put themselves under the pro- 
tection of obscure hypotheses and scientific cal- 
culation. As for my part, aiming at nothing but 
the exposition of truthj I must lay my account 
with a good deal of indifference on the part of 
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the mB$p of mankind; who are disposed to admire 
only what ia enveloped in mystery. 

It seems to me to admit of no doubt that the 
dilatation of the air by the warmth of the earth, 
and the declivity of the ground^ are the primary 
causes of winds, and of the directions in which 
they blow. These physical and local causes are 
of so great influence that, in the part of. Africa 
where Uie trade-winds r^ularly blow from the 
eait^ a breeze sets in from the west every, mom* 
ing towarda eight or nine o*cIock, at the time 
when the sun*s heat begins to become consider* 
tble. The same applies to the breezes which 
blow, all day long on the shores of the continents 
and of the islands of the torrid zone ; but at sun** 
set these dea-breews begin to fall towards the 
Jand^ beoaus^ then the atmosphere of the sea is 
too miich dilated by heat, or rather, because the 
atmosphere of the land then begins to become 
cold and condensed* At the time when the two 
atmospheres are coming into equilibrium, a calm 
prevails for nearly an hour, attended with a 
strong degree of *heat, which would soon become 
extremely inconvenient^ did not the mountains 
of the islands dilate the upper air, or attract it 
downwards, first to their summits, and thence to 
their sides and foundation^ This, in my c^inion^ 
is thp pause of the duration^ the e^tent^ the force, 
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ind the fneshhc^ss 6f the land-bi^ezes in the 
ifilands of the torrid zone, thr6ughout the night. 

It is the dilatation of the atmoi^hcre by the 
sun that is the eaose of all winds^ and of their 
freshness even in cold countries. It is the sun^n 
heat daring the day that makes the polar winds 
blow in harmony with the east wind on the con« 
tinent of America^ in like manner as it b the 
beat received during the day from the southern 
islands, that makes their upper atmosphere bl6W 
during the night. Thus when we see in our 
climate the rainy climds of the west move east- 
ward during several weeks^ we may take for 
granted that ibe atmosphere is dilated in some 
quarter of Russia or Tartary. The cailte of the 
i¥ind is not to be sought in the quarters from 
which they proceed^ but in those to which they 
direct thdir course^ 

' How difficult then is it for men to find out 
truth ! Often does it lie in situations quite di& 
ferent from our first observations^ and we move 
forward to $eek it at a time when it lies behind us« 
It is a common notion that the winds take the lead 
in pushing objects forward, while the fact is that 
they themselves aite either puslied or attracted. 
The sun appears to the common observer to turn 
round the^ earthy and yet it is the earth which 
ffi^volyes on its owii 6%is around him. The splen^ 
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4our of day would . seem at first best calculated 
tQ show us Nature in all her magnificence, 
yet we find that it is from the darkness of night 
that we are to expect the grandest display of the 
hwyens. Moral. are like physical truths : we seek 
of^eu. in enjpyment that gratification which we 
experienoe only in privation; and this fugitive 
life to which we are so much, attached conducts 
i|s only to d^ath^ whil^ that death, which to us is 
an object of terror, opens 'the way to an immortal 
life. .. 

. To return to the alternation of land and sea 
breesp^s: the celebrated Dampier, who considei;s 
them . with the . mind of a navigator, makes the 
following judicious reflection in his Essay on 
Winds,: ^^ It must be confessed that the land and 
sea breezes are the result of a particular dispensa* 
tion of Providence in this part of the world, where 
the |>revailiQg.aea-winds .reign to such, a degree 
that navigation could not. be carried on without 
the aid of land*breezes ; whereas, by means of 
the latter, one is. enabled to proceed two or three 
hundred leagues in a contrary direction, to the pre- 
vailing wind.**. In fact one may proceed a good 
deal farther ;. Nature has a thousand means of 
fittaining the same resjult. To facilitate navigation 
ahe distributes winds, to certain islands every 
night, to. others bvery month, to others every 



HARMONIES OF KATURB. 251 

season^'as is the case in those that are withiii the 
ranges of the Indian monsoons. She has formed 
in Italy Eolian mountains with caverns ;} while 
in the torrid 2one she has produced mountains of 
a different structure^ and of much more powerful 
operation. The latter have in general a peaked 
top^ which has no doubt the power of attracting 
air^ as well as of attracting the clouds which in- 
cessantly surround them. I am even inclined to 
think that volcanic mountains are in part Eolian, 
in as much as they expand the air by their heat. 
'The south wind/ which, blows throughout almost 
.the whole year along the coasts of the great 
South Sea^ is perhaps impelled in that direction 
by the atmospheric dilatation produced by a great 
number of volcanoes^ which succeed each other in 
a straight' line along the mountains of Perut 
: It is particularly deserving of remark that the 
power of land-winds is principally felt on the 
shores of warm seas. Dam pier observes that they 
are much more violent at the mouths of bays and 
gulfs^ than at the extremities of capes^ where 
indeed they are sometimes not felt at all. He 
relates that there have been seafaring men so 
ignorant >as to waste ammunition by firing cannon 
and guns on these capes, in order to kill, as they 
iniagined, the dragon who impeded their naviga** 
tion. \ I cannot help thinking that all the spots 
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in the vicinitjr of the sea that are noted for gales 
of wind^ have either Eolian mountains^ or bajrs 
and gulfs which produce thein ; such are the gulf 
/<rf jLjons in the Mediterranean^ and the island of 
Tristan d'Acunha, where I have personally exjpe* 
rienced violent storms. On the other hand, I 
imagine that capes are Anti-^eolivn. mountains; 
on one of the sides of which vesseb nay always 
find a shelter from the wind ; and if some of tliem 
are famous by their hurricanes^ soch^ as Cape 
Finisterre at the extremity of Spain^ and the 
Cape of Good Hope at that of Africa, it is owing 
to their being at the ntouth of a gulf or strait ; 
the formed* being, in fad^ at the place of egress 
from the Bay of Biscay, and the latter not fak 
from that of the Mozambique Channel. Indeed 
it i^ at the mouth of the latter channel, and not 
in the immediate vicinity of the Cape of Good 
Hope, that the mariner is assailed by those terrible 
tempests^ which have given that cape the name 
of tempestuous. In support of these assertions 
i appeal to the journs^s of navigators, and to my 
personal experience* 

Moreover, the fresh nightly breezes from the 
bnd are felt both in the islands and along the 
«C09sts of the torrid zone, particularly at 4lhe sea* 
«hore and at the bottom of bays, into which 
jeddiesi, aided by breezes from the sea^ bring aU 
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day lonj^ tbe fragments of a variety of substances* 
These would accumulate so as to he productive of 
dangerous effluvia^ were they not thrown back 
into the open sea, during the night, by tbe land-i 
breeze^. Thet wind, as we have already remarked^ 
blows downwai;d, beinjg always strongest at th« 
tops of moiantains and on tbe borden of waters* 
La Fonteine was perfectly aware of these circum^ 
stanPrts^ and (Expressed tibem very happily in the 
§^h\» ftlmdy quoted of tbe '^ jQak and the Reed H^. 
. . ' ' ....  . • » 

., Tout ^om est aquiloa, tout me semble zephir. 
Encore si vous naissez h, I'abri du feuiUage 
Dont je couvre le voisinage, 

Voiis b*auriez pas tant ^ souffirir; » 

*■ 

Mius vous aaissez le plus souvent - . - 

Sur )^s bi]|mi4es bords des royaumes do T«it. 



The poet ^cpref s^d hionself like a naturalist^ ia 
giving the wind sevet^l kingdoms, and in plants 
ing his- humble reed in a marsh, while he raised 
the proird oak tp a lofty situation. Vegetable 
products growing on mountains and al<mg the 
sea-shore have generally thin capillary, sessile^ 
woody leaves, capable of resisting tbe winds. The 
leaves of the oak are tough as bark, and are fiis« 
tened to very hard stalks ; their trunk, moreover, 
is kn'dtty and strongs Some of these old oaks in 
the mountains exhibit^ with their lai^ge crooked 
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branches^ the attitude of a combatant strii^ing 
against the storm. Aquatic vegetables^ on the 
other hand, have pliant stalks and sessile leaves, 
as we see in osiers, willows, rushes^ and reeds ; 
those which, like nymphsese, have a broad foliage, 
'drop it generally into the water, so as to give 
little hold to the winds. In the EoKan n^oun* 
tains, and on the sea<^side in the torrid zone, ve^ 
getable products have supple stalks with leaves 
that ai^ woody, of considerable length and with 
branches ; such in particular are the palmettoes 
of the mountains. Their stem, which is often a 
hundred feet in height, carries its palms higher 
than the surrounding forest ; it is so elastic that 
in a storm it bends like a bow, and its bark is 
so hard zs to repulse the stroke of the hatchet : 
the inside of its trunk consists, as I have already 
observed, of a compact body of fibres* It is on 
heights of the same description that we generally 
find creepers, which, like cables, fasten around 
trees, and give them strength to withstand the rage 
of the hurricane. The bark of these creepers is 
so strong that straps of it are pi'eferred to the best 
ropes- The same qualities of pliancy and elasti- 
city are found in the stalks and leaves of the bam- 
boo, the fan-palm, and the (iocoa-tree, which grow 
on the borders of the sea ; in general the leaves 
of palm-trees of all kinds are so woody that the 
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Indians use thein,a» taUetS) on wliuch tl>ey writer 
or rather make figiir^s^ with, ^u irpn bpdkin* 

Eolian mountain^ have not only vegetable prpr 
ducts^ but animals of a description peculiar to 
tbe^^^^ves. I shajU not here, enumerate the dif- 
jSereqt sea and land birds which iqake their ni^sts 
on them^ and thus bring up their young in the 
midst of storms. Some of thojse birdsj like the 
pspray^ th^e coot^ and the eagle, being in the habit 
pf .^^i*K^Ung against the wind frcmni tjheir infancyj 
jare able to fly in an opposite direction to the mos( 
violent tempests. Sut there are quadrupeds which 
appear particularly destined for such.situafipos^ 
such, among others, is the lama of Peru, an 
animal still better suited to the Eolian itaountains 
of the Cordilleras than to their glaciers. ^ His 
fleece is. thick and curled like that of a sheep ; 
his feet are armed with claws with which he 
rapidly ascends, the rocks; his neck is long, -his 
head spiall, and his nostrils wide, to enable him 
iQ breathe with ease. All these characters, cooaL* 
mon to him with the camel, who is exposed to 
the sandy tempests of Africa, are perfectly suited 
to an inhabitant of Eolian mountains. Nature 
protduces in abundance, in the mountains of.Aihe« 
rica, a *rush . called \yc^(?, which is the. favourite 
QQurishmeut of this auimalV . In these . lofty re4 
gions the winds rage so violently» that Thoma^ 
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dGage^ the traveller^ relates that he was^ obliged, 
by their impetuosity^ to stop during two days 
and a night near the top of a mountain of New 
Spaih, called Maquilapsl> or *^ bald head ;** and 
he vkmld have been dashed into the South Sea^ 
whieh he saw rolling at the base of the mountain^ 
if he had not at last determined to proceed on all 
fours like a lama. Nature has put in the Bolian 
mountains of the West India islands a quadruped 
totally devoid of hair; I mean the aroiadillo, 
which is covered with scales, and rolls Oh its 
heels by putting itself in the shape of a ball like 
ft millipede. 

* Eoliani mountains have not only plants and 
animals, but men likewise fitted to inhabit them, 
at least in the part from which the wind is 
chiefly discharged* OF this description afe the 
Tartars and northern Chinese. Th& countries 
which they occupy are situated at the foot of 
vast mountains of this description, thrown in aii 
amphitheatrical form, along the northern part of 
As^a* Every day, according to Isbrandides and 
tile Jesuit missionaries, there issues from these 
moimtains such a quantity of sand, that the in- 
habitants of Pekin cannot venture into the streets 
without wearing a crape on the face. I account 
fer the small eyes which are characteristics of the 
Tartars and northern Cbhiese^ by these violent 



scmdy whidi^ ifUob <Mtg€i thchn perfMatoiilfy i6 
Witik wilh «fieir e}^lld#. 

With men, of i kisi disBgreeiMd kind* Tb^y feteive^ ^ 
durif^ the day, the tvind» 6f the dea hi Ikeit de^ 
fild> aftd they r^seeha the noimd of the vmvts iti 
the midrt of fi>rei»ts. On f he 6thel^ hindi &ey 
etAt out dtiritig night the perfittKi^ tt vegetebli 
pt^Klticts to ft gmA distAnee M iiea^ mil it §bta^ 
tieneti h<^pefi» that an kland is^di^ettitA by th« 

MmA befef^ p^eeivinig it hy llie eye. On dra#* 
hig neai» t^ the I«»le df France^ I dhserred out 
iMtbBTtic invalids heecmie aft af eftc^ imdispQRiedi 
withotit oat parttitin^ any z^p^nasa of tend t 
yet I thoQ^t it dlfllenlt tA adcfotiiit f&t s0 gMeid 
and radden a i/fericnena, wHhdUt asdfihing it ao 

the influence of vegetable products at A dlistaiioa* 
I had M board a littte d6g t/SdtUA liketriM vAih 
aourt^, v^th6, on turning hif fiese to the wind^ 
aeemed to inhale ¥Mk gt^tt d^gbt tile Miana^ 
tiond of the invi^bie land^ 

It ia clear th^iiefai^ thaC ESotiati ttMnitanis am 
not l9ie work of chance. Their shapa ibtraid ba 
atudiad^ watia it merely for the piirpoae of log^ 
gastifig mdial ideas to our arelotects^ in the wvf 
of gtvingi ia aummerv etifrents ef air to ouf 
a|^rtmenta« Att iffisct of fhia na^itra naighv i 

VQu n. a 
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should imagine, be produced by. means of curves, 
which, in summer, would increase the: solar heat 
at the, top of oar chimney s« If a. fire placed at 
the boHom of a chimney sends out s^t the top ^ 
bl^st capable of turning a machine, it seems to 
me possible^ that a similar degree of heat acting 
on the top of a chimney, would produce a con* 
trary efkct below. Something of the kind seems 
to take place in certain chinuieys when the sun 
warms their tops, and expands the air in them ; 
for the smoke then descends and cpmes back 
into the room. The Persians erect in their 
houses wind chimneys, merely for the purpose 
of cooling the air ; Chardin has given drawings 
of them, but I cannot speak with confidence of 
the . manner in which they are CQUstructed ia 
the inside* 

I cannot too often repeat that ^rchjltectuiial 
students would do well to give attention . to the 
construction of our globe, notwithstanding its 
apparent irregularity. The science pf architecture 
is already, indebted tp it for its cemient^its mortar, 
and.a variety of ojlher.nia,teria)fi!., Spme. philoso- 
pbecs'faave .considered the glob^ iks an or^nized. 
bcyly i . tf hich cono^k neither thQ wotioxi of its 
organsi npr the course of its fluids^: because it 
bears them on its outi|ide«^ Thf^T J^X^gi^ne . it. tp^ 
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have its heat in the 8un> its respiration in its 
atmosphere, its lungs in the Eolian mountains^ 
its voice in its echoes^ its veins in its rivers^ its 
oi^ns of secretion in volcanoes^ its bones in the 
rocks and vmountains which rise on its sur&ce« 
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Terrestrial Harmornes of Water. 

As in fte bodies of tminmls there ^m bdnes of 
difierttit kittdt iwfft! eKittenslom, harf ttntl torn- 
pact for grinding, porous for smelling, cartilagi- 
nous for the voice, and perforated for the passage 
of the veins, marrow, and sinews ; there are, in 
like manner, iti the construction of the globe, 
rocks of all shapes and qualities. We mqst by 
no means conclude that they have been cast about 
,at random, because they are not squared and 
smoothed with all the regularity of the stones in 
our|>ubKc buildings* Volcanoes, torrents, seas, 
tempests, earthquakes, are the instruments, I 
may almost say the scissars and mallets, of Nature. 
It is by dint of the elements that she gives a 
shape to the globe. The mountains which pour 
down rivers firom the region of clouds, the 
irregularities of their sides, the abysses of their 
foundations, the fragments and wredcs of various 
substances, are all to be considered as materials 
for workmanship in the hands of Nature. That 
which to our eye may seem replete with de- 
molition is by her rendered instrumental in 
maintaining the solidity of her fabrics. There 
are perhaps more plants and animals called into 
eidstence for her sands, h^ broken rocks, and her 
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steep moq^tmib thsA lor hv MUtnUvi pitting 
«ttd fbe bcaiiti&l qiirvet of her lttl}i« lit trmtii^ 
cf the terrestriikl htifmoiii^$ of the ma md air^ 
we ibniid ^sit thoire wqra Amr dftoriptioot <^ 
iKilar^ aiid twa qf nernl momiteiM* We shall 
now find that there are two others of a similar 
eharacter in the terrsatrial harmoiiifa of water^ I 
nean hydraulic and littoml mountaiiift i the first 
•tferacting the waters^ and the others servitog m 
barriers against thenu 

We might, no donbt^ reckon amoiq; the hjr* 
fidtaiUio nuMtntaiiis thoae which we have called 
bjremal^ as they attract the walers ef the atmo^ 
sphere^ and fix ih&xk in the dnpe of ice on their 
summits. In like manner we might class among 
littoral mountains those voleanoes .which are 
found on the sea-sfaoces, aAtd whose fitea I ccm<^ 
Mder to bive tiie effect ef purifying the water. 
Bet we have already classed ^em bodi among 
foler moontaios^ hecause the former owe their icf 
eovering to the absence df the sun, and the latter 
their peculiar character to the presence of fire^ 
which proceeds originally fram the orb of day« 
The former belong to the negative, the latter to 
the positive harmonies of the sun. At the same 
time, it is fit to add that, by their diape and 
position^ the fcrmer come under the class of 
hydraulic, the latter of littoral mountains* Each 
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work of Nature serves at once for several purposes. 
In the immensity of the conceptions of the 
Creator, every point in the universe is the oehtre 
of an unknown sphere, but in the feebleness of 
our views we catch oiily a few points of an 
object; i 

We shall at present confine our observations to 
hydraulic and littoral mountains properly so 
called. The former present to us two kinds, one 
of a gentle slope ; another of an amphitheatrical 
form. Littoral mountains may, in like manner, 
be tdivided into two kinds, the one bordering on 
the sea, the other on rivers. Bach^ of these 
species will present us with subdivisions; we 
shall examine in succession their position and 
shape, as well as the minerals, the vegetables, and 
the animals which belcMig to them. 

Hydraulic mountains are tbo«le which attract 
thevapours of the atmosphere by their sumntiits, 
and pour them in rivers and rivulets along their 
aides* They are related, in the system of Nature, 
to seas and lakes ; and they embrace itilatid' seas ' 
and gulfs by chains and subordinate ch|iiiis, in 
order to collect evaporation 1>y means of winds. 
They are accordingly situated at the extremity of 
continents and islands, . fn ' those positions where 
the course of the wind is, as in. Peru and the 
.West India Islands, regularly the same* But in 
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siVoattons where the winds blow sometiaies on 
^ne, 'sometithefs on another side, they are found 
lA^td in the interior of continents &nd the 

<:etttral tMlrts tiff islands. Snch are the ridges of 

... 

Taiiras and Iiriaiis in Asia, as well as the moun-- 
tains of the islands and peninsulas situated in 
the midst of the alternate monsoons of the Indian 
Ocean. It is^^sy to trace the chains^ of those 
mountains along the map, by following the space 
of groutid lyih^ between the sources of difierent 
riv^'rs. ' This intervening space, which is somek 
tinies l^ft blank by geographers^ and sometimes 
dn^n as if JuU of insulated eminences^ will, in 
general, be foiind in long jrahges parallel to seas 
whi<^ are often at a great distance from them. 
The ' risers flowing down their' sides sufficiently 
show by their ma^nitudis the elevation of their 
soil ; while th^ angles of the streams iklfing into 
them may^i^e' to convey some no£ioh'of the 
rapidity or slowness of those rivers, and conse- 
quently to give ah idea of the diflerent degrees of 
height from which they take their source. Thus 
a spring generally rises from a little eminence ; a 
rivulet from a hill, a river of the second class 
from a mountain ; a iGirst-rate river from a mighty 
range, like the Rhine from the Alps, or the Ama- 
zons from the Cordilleras ; and the ocean fromf 
|he poles. 



9M fiuuucoKnsf op ^wiu^ 

AU these eleviitioiis hav9 ele^iq iQcki of 4if^ 
fere^t shapes which aUraot vitpobif #Dd Ak th^m 
ia floiidi aromid tbem, Soni^ of tbefse rocjis ete 
<lf ^ j»ta:»|ght or iniQlimd pyr^midii^l foifm ; mdm 
«re lil^e It boohivQ, Mina ti^hular, qtkef^ Uk^ the 
top of a muihroom^ sis },^ Vm\w4 » wd fiovUy 
<)tWs li^e a braist or p«p (ia 7]^i¥:4i ff»4Hp96/l^)i 
auraioiwt«d by a pea)iu This sh^pQ lof a hr^ail 
is one of the most ^fipequeQt, axu} the ^ame ifs con* 
«equeatiy giveo in alwost everj languf^^ to thft 
swDmitp of a number of mountaiitSr . PopnlAi! 
vm^ will always be found }^^iwm und irXt 

r _ 

jiressive whei^ they *re sweraUy MojNted- TbQ 
Qame of breast or jpajx is eiftreKnely §nitltble to 
these lofty ridges^ q^wqed by a penkf ^hi^ spne 
the nursing .mothers of ev^ counibyy a^d the 

sources of their fertili^ in coi^fe^uence <^ the 
>z^aters which llpw from tbein^ Soia^iflf' 4«Me 
peaks or pyramidical tqjNi are m;^ oo^^picHoufi 
but ai^e buried iu tbe sides of ^ .moui)t^{»« a 
position whichf howewrji . does not preireut them 
from exercising their attracting power, ^ J ipight 
show, by a variety of ewmples, TJ« mists which 
gather on their tops are suffiqient ^ p#iat m% 
Ih^r situation on our hiUs^^ and if we proceed 
turn up the earthb we shaU generiJIy find in themi 
9ome iron*ore and a spring. Mineralogists indeed 
are iu the habit of considering prman^t mists 



u mdtc»tive of oietallic treatures^ I call thefo 
pea^9 or pyjfamids bydro-dectric» because they 
attract fire aadwateret the same time. Wherevet 
I have bad aa opportouity of seeing thein» I have 
observed that the cIoud« tomed from their dired 
e^une, aod fell lower down in the* atmosphere^ 
where tfaey moved circuliorly armnd them. These 
aeonmulated douds then dissolve into rain^ and 
deaoeildiiig along feiests which cover the upper, 
pavl of the mountaiBS, they exhibit the eolonn 
of ike rainbow in the midst of vcardnre. Such 
appearanees ere of daily oceurrenee in the Isle of 
FMHioOy ontbe peaks of the Pouce, of the Peter 
Booths of the lliree Breasts, as well as on other 
pknmtatna of tiao* island, where the tumBBita are^ 
boirarer, a good deal bebw the ra^n of donds* 
I liave. gone; op tiie peak c^ the Pouce at the 
faoMom of' the inclined needle from which it 
rtdeiviBB it8;natne, and which is not flOO feet ia 

he%hL lUs neisdle, consisting of cojpper cok>nred 
rock, was surrounded by mists which cksrered it 
in a ^reat dfegree, and whicby iinking into its 
moist sides, pcoduoed at the base two rividet^ 
toe of which rah on to the harbour, while the 
other pnacipitated itself on the steep back of the 
liiottiitain at a plan where miners were then 
oecjupied in making a read. The clouds which 
passed along the neiehbouriog sky appeared to 
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me, at this elevation^ as high as if I had locked 
up to them from the bottom of the valley. I 
have witnessed similar effects at the Cape of 
Good Hope on the Table Mountain^ where ck>ud» 
are frequently accumulated in such ' a manner as 
to make the flat top appear covered with white 
drapery waving around it. It is on snch occasionii 
that the Dutch are in the habit of saying ' that 
the table->cloth is laid % a preparation that may 
well be said to be for the stc^rms, for it is a- pre- 
lude to violent blasts of wind which very sooi^ 
scatter the ; component parts of the tabIe-*clotb 
over the town aad road-stead in flukes like those 
of snow« These flakes • do not produce Tain^ or 
come in. any way nn contact^ with the ^ound; 
they are nothing but shreds af thick mist, whicH 
remain in a condensed stajte, ialt^ugfa the ' solar 
rays pass., through^ iaud produce etkcts well 
entitled* . to jdasoiiiptioii . / at ; . the • ihandl^ of '' the 
painter, and of « explanatioa at . those of' the 
naturalist* 

. The hydro«electric peaks are put together in 
a variety of ways. Some are insulated, like that 
of the Peter Booth in the Tsle of France, and 
like . Mont-^Rpuge at Ascension Island; odiers^ 
like the celebrated Parnassus or Mount Sinai, 
are coupled two and . two ; others are triple, like 
the mountain des Trois Mamelles in the Isle of 
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^France ; others are. arranged Jike the teeth of a 
comb^ as is the case with those near the sources 
of the Syriam. Some are grouped circularly 
like the pillars <^ a labyrinth^ like those which 
crown the summit of the Isle of Bourbon^ and 
in the midst of which rise the Trois Sakses in 
the^ frozen ri^on of the. atmosphere. I have 
described the last in the ^^ Studies of Nature.** 
Of all the above-mentioned peaks there is not 
one which does not attract clouds, and which 
does not form the source of some river. Thus> 
whenever you see a river, you may take for 
graiited that it has at its source some hydro- 
electric metal eith^ in the inside or outside ; and if 
you meet with a pointed rock in an arid situation, 
it is more- than probable that a subterraneous 
spring may be discerned in the neighbourhoods 
I do not go the length, however, of saying that 
every pAk supplies water to one spring only, or 
that each spring has its particular peak, although 
I should be inclined to adopt thi^ opinion ; for 
the piIlai-8 of the plain of the Trois Sailases in the 
Isle of Bourbon, which are so numerous and so 
shrouded in mist, as to create a labyrinth in 
.which persons are apt to lose their way, stand 
exactly in the highest part of that island which 
overlooks the sea in a hemispherical shape, and 

1 
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they eofistitute the souroes <tf most of the streuns 
that water it. 

Another remarjcable ciretimstance in those 
pillars df the Isle .of Boorbon is that, akhoogh 
rocky attd steep^ they are covered oq all sidei 
with a very light soil. One of the academidans 
who travelled to Peru^ I believe Bougaer^ took 
notice of a similar peak in one of our Leeward 
islands. I am consequently inclined to think 
that these hydro^Iectrijc peaks possess a fomle 
attraction ; and indeed it would otherwise be 
difficult to e:icplain the manner in which mountains 
we kept at their height notwithstanding the per-^ : 
petoal tendency of the water which fidb on tibem 
to carry off a portion of thdr surface* The at- 
traction just mentioned operates probaUy on 
sand and volatile earthy whicji are scattered 
through the atmosphere in summer as frequentl3r 
as showers <^ rain in winter. This simple e& 
planation suffices to show how grievously those 
naturalists have been deceived who consider the 
pyramids at the top of most mountains aa the 
Tuins of an ancient world overwhelmed by a 
deluge. 

Hydraulic mountains have^ at the bottom of 
ibeir peaks, reservoirs, or collections of water, 
which distribute^ slowly and uninterroptedly, a 
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iupply to the rirers which flow from them. 
Without sndi a prec^iutionftiy arrangepient those 
mtfn would be apt to retniiih dry in summer, 
and to overflow in winteh Such reservoirs may. 
be either above or below ground* In the former 
case they nvt called lakes, and are frequently met 
with near hydraulic mountains covered wiHi snow 
ami ice \ such as the hyemal mountains of the 
south, and the reverberating mountains of the 
north. Th« inspection of a map of Switzerland, 
Norway, Lapland, or Canada, will suffice to show 
how greatly lakes abound in those countries, ft 
was necessary dntt the basins ot these reservoirs 
should be deep, broad, and open on the surface^ 
in order to receive in spring those sudden and 
eittensive thaws of snow and ice, of which 
enormous masses are occasionally precipitated into 
ttieir waters. As we approach the north pole 
and the immense cupola of ice which crowns it, 
we find thes6 reservoirs assume the character of 
seas, as in Europe, the ISaltic, the Gulf of Arch^ 
angdl, the Icy Sea; and in America, HudsonV 
Bfty, Baffin^s Bay, &c. The latter are covered 
witftt floating ice, in masses like mountains, which 
diey send into the ocean during ^ whole of 
i^rkig laid a great part of isilimmer. 
' When hydraulic mountains have no lakes or 
glaciersi they have reservoirs concealed from view 
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the same way us she has pierced a natiibefof 
bones in animals to gif e a passige to the bIo6d 
and sinews* 

By way of conveying some idea of tbes« s«ib« 
terranean aqueducts, I shall say a few words oti 
that which I saw at the Isle of Franco. A tnem<^ 
her of council in &at quarter^ named M. de 
Chasaly wd the Marquis D*Albergati, both very 
fond of investigations in natural history, havihg 
proposed to me to go and see an esttracMrdinary 
cavern, the origin d which was ascribed to an« 
cient volcanoes, we set out from Port Louis, and 
after walking an hour and a half through the 
wood towards the plains of St Pierre, we ob» 
served in the ground an opening similar to the 
falling in <^ a vault A tree growing over this 
hole had projected five or six of its roots quite 
across, so as to give it, in some measure, the ap-^ 
pearance of a barred entrance into a prison. We 
went down into it by means of some rocky frag- 
ments which had fallen down, and, being preceded 
by negroes carrying torches, we walked inwardr 
to a distance ot more than three hundred yards. 
This subterraneous passage was about twenty-flve 
feet wide, and in the middle generally severir or 
eight feet high, bntin other places only fburor 
five ; indeed in some it was necessary to crawi 
•long in order to make our way forward. Thi» 
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Qiieqnal height was by no means the true height ; 
for the passage was partly filled with red earthy 
light and ferruginous, as is common in this island. 
In the places where its natural dimensions con- 
tinued apparent, its vault was like the handle of 
a basket, and formed with its sides and its soil 
only a single piece of rock Covered with a varnish 
of stone, dry, shining^ and rugged with ferrugi- 
nous stalactites^ which broke under our feet like 
icicles. This stony varnish appeared to me in 
the light of a sap used by nature for the forma- 
tion and repair of minerals, in the same way as 
vegetable siap is used to form and repair the bark 
and wood of trees; or the blood of animals to 
repair their flesh and bones. This subterraneous 
passage did not extend across an united rock, but 
through a tract consisting of a mixture of earth 
and detached rocks, which, by means of the stony 
glue just mentioned^ were fastened together so 
as' to form a continued piece of mason-work. — 
Much were it to be wished that art could imitate 
this glutinous substance ; for neither mortar, 
cement^ nor varnish, are to be compared to it for 
splendour, solidity, and durability, particularly 
ia moist situations. The channel was perfectly 
dry, owing no doubt to our visit taking place in 
the dry 'season; for I was satisfied that water 
abounded there in the rainy season, from the 

VOL. II. . T 
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stalactites, whicl) are evidently the work of filtrat- 
ing water, ai^ not of fire. This supposition was 
confirmed \>y the qiaantity of red and fine earthy 
the prpp((>rtipi^ pf which increased the farther in 
we went. It ^s strengthened likeyirise by pi^r 
meeting yfiijfi ^vjefjal kinds of snails and l^y^f of 
treps, apd particularly hy our observing ou ejych 
^ide, a ffsw |ee^ fron^ the bottom, horizontal and 
parallfei mou^ding^, evidently formed by the dif- 
ferent le«rel^ tp which the water had risen. This 
formed a kind of bydromfster, which pointed out 
the greater or sn^aller fall of rain in particular 
yiears. Tbf^ pha^^v^} is, therefore, the natural 
aifiieduct of ^ subterraneous stream, and not the 
^ncienl: h^d of a torrent of )ava, as some pf th^ 
inhabitants ipnagine ; although J do not dis$,eqt 
from the opinion of there having formerly , been 
volcanic mountains in the island. 

After haviqg treated of the Wfsll^t resprvoi^, 
and aqueduct^ of hydraulic mountains, it re- 
mains for me to give an ide^ pf the channels i^n^ 
of the rivers which flow from them^ ^s w^U 4s pf 
their mouths, either at th^ir conflux with Q^h^ 
rivers, or at their influx into the sea. 

The channels of rivers are covered with ^ 

muddy or slimy substance, which is deposited 

Jn its course, by even the purest ly^ter: this 

.substance prevents the waters from filtrating, 

6 



4i4d I^Rg tbM»selr(99 io th^ gnwQ^* It if to 

of de|MiN5i4iig clay ^rovfid thpse l^ips wbicb arp 

l»l^ to ^ntoip iSta0a9A( wi^^r6. R^iooi^g 
Mr§tin# 4o n^t d^4 artificial fti4> because tfai^y 

f*in »k>«f tU^ dry^t i«n^, ibey w^dUl ^v^qtwHy 
4e|K^f n /wb^tjipc^ wbi^i v^pijl^ stpp np tb# »Ji^ 

)P0rb^nt <?ba|Dna)«- jK#ivr# b^l ma^ tbfW mil4 

nlmg tbp m}^ pf pii>9pt«iis, wd 9lopg pUiw^ 
f n ond^r that tb« Siriility wMfh th«y bripg yiigbt 
^ ifidre mimmefy difai^. Nptbiog eta b^ 

Iripre d^Sl^t thgn tbi^ degr^ of sirii^ne^ in tk^ 

cowt§ of rir^ri, Wt i^bay will be ^(en ^ihmn^ 
to rw nejirly at th^ pi^fr ^^ 9rf^l wfllqog. Na^ 
iUire adapts varioHs e%fe4\eni» t^ give fomathing 
like equality tP tb^ir prpgr#ip, by af^^alarating it 

M one timf, and retarding it at aopthier* The 

ew^% pf i^Qtliar @trwrii> at right aogl^^ ban ft 
tmdmoy to maka a partial dif»inution of ra- 
jl^ity, while a <:on^tiic at an m^iM^gk i^oreasoiB 
the pr^ious y^opiiy. The W!^«tJ»8 pf r}v9ra witf 
he ^od to affprd an jf^4ditk>t^ «^q9pliS«tJ9n fi^ 

the lay^ pf baroipny* Wa pftm rnapt with Qn^ 
pr mora isknda vvbicb br^al^ tba 0urf«At and ^ast 
It fPfkn^tiinies to tba rii^t^ ipoif tiipea tp tba l^t^ 
4iaUering it from tba wi^da» and protepting it tp 
a aartaiii axti^t agftiost tbe ^wdl of tb# teoipast 

T 2 
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Each part of the gradually sloped hydraulic 
mountain has vegetables and animals peculiar to 
itself, and varied in every different latitude. It * 
was on the perpendicular sides of the mountains 
of the Isle of France, as well as on its Eolian hills, 
that I found a singular plant, with leaves, in the 
form of a knotted cord, the roots of which ar<^ 
above, and the he^d below, the perpetufiil sport of 
wind and rain. It is in the fissures of these rockft 
that many sea-birds take refuge, and aniong othenSi 
the tropic bird. In our climates, it is in rocks 
which are always moist and attracting vapours 
that we find growing the chelidonium, the 
parietaria, and the adiantnm capillus Veneris, 
which radiates with its diverging leaves. Among 
the numerous classes of animals which fix: their 
habitation around them, the wood-pecker of the 
wall is remarkable. This beautiful bird, the 
plumage of which is adorned with azure, derives 
its support from the insects lodged in the fissures. 
It has ctaws for creeping along these fissures, and 
a head fitted, by the suppleness and elasticity of 
its bones, to make all the efforts necessary to 
catch its prey betweien the partitions of the stones. 
The reservoirs of hydraulic mountains, or, to 
use the common term, lakes, contain a number of 
plants, fish, and birds, not to be found else- 
where. Each lakej like a little sea, has those 
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that are peculiar to it; among which we may 
mention, as an example^ the salmo umbla {pmble 
chevalier) of the lake of Geneva*. Even sub- 
terraneous aqueducts have their vegetables and 
their aninmls. I found, in that which I have 
just described in the Isle of France, a plant of 
the length of seven or eight feet, of the thick- 
ness of the little finger, and surrounded with 
filaments which fostened it to the vault or top of 
the channel* This plant had neither leaves nor 
branches, and would have been exactly like a 
root had it not come to a point at both ends* It 
is in places of this description that we sometimes 
see animals of a hideous shape. According to 
Chardin, the Persians occasionally take fish of a 
{Singular kind, and of an unpleasant ^hape and 
colour, in the subterraneous passages made in the 
bosom of the mountains to convey their waters 
to the plains^ We know that toads and other 
disgusting reptiles prefer the abode of a gloomy 
cavern^ and that they, sometimes get fastened 
there in such a way ad to be covered over with 
the water from which the stalactites are deposited. 
The consequence is that these animals become 
permanently fixed in the rocks, and subsist mapy 
years in that situation^ deriving their suppprt 
from fpssile substances. It is an undoubted f^t 
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37t mA%uona$ o9 KinrunCi 

dMt th«y hwe been tepekUdhf feond in tbe iti^ 
Me of Uatliff i^ hM^ttoM aii4 iMifbte. 

It if f i%mafkab)e cimiiMtiuiM tb^t nil Mtmidi 
hpmg hk dark sitMCioftf ^h^idif fiiMv tbe hdk of 

iffM^ ftllfa^u^ if nM unffd(}aellt]y iMppdtts fhut 
ifiM iNi ablig^d id ii^tfbil m«h #pM#< It is not 
iMfclty in quest ci g6id thstt iiiditideiafo Mv^setif 
e$ f^l« ydtr irfle^ j^ar in «f seeltt^icm frMi tb« 
tfh«^ifofl light «r day ;^ memtktf dftem cdwmM»d^ 

• eoAfkiMnl^ G^ labbdr i« s^k^b spctfif ibi^ dtHef 
pifrf^s^^ Men dre.dftM 6tog«<d to work by €lif6 
glooftty lig^ of a kawp in «<iavatf rig qtorries^ 
botlowittg tlte!^I-f)itoy m in d^^gnig #efl)di Stofe 
iHeft g^ itf quest Of ftoft t^ «nder th^ b«d of 
tiver^^ edvering th^if bea^i and dbocildert v^b a 
KdOd^ Md barittg the test of" fbeii' bo^y naked. 
ytiAty6fmt teads la nttMttp^ ef gvMMt dMge^ 
ihM tboM» tbit ai^ ]D¥oi»pted by neee^tf. A 

iMitaM ftifnd in ttpt t«^ ft«nlb(6 fof fbe^ ^lanlb^f 
Ith^ f 6piaif S^ oHf ^oofs And (Mir d^f^e^ ; ftnt in the 
life of Ffai)c6 a naasoo bad on«e thtf rAsh»e89 fo 
go fip to the salient eube wMeh crowM tb^ p^aft of 
Ibe ftvocmtaiii eatfed IVter Bootb. By d!ire a^si^t^ 
M06r of MriM iron stuek into fbe cteftd Of fbe 
pymmid^ be soeceeded iit gelriifg^ to itA wpper 
^tfrt^ whete^ tbrcviriryg hinMfelf baeftwafds> bis 
liody boingv Suspended in l9ie aff^ bo ^reeeded, 



hy meahs of tfie irons m (]pTestiott^ m' ptttting h)# 
fecit on 1%at! base on whichr none bill! birdtf had till 
tfien tested, and showed hrmseff to' <he' affrighted 
itflahders on a pedestal the top of whirhf is lost ii^ 
the clouds. His name ought to hav6 beefii in- 
scribed there, were no< tTie remettibrante of rash 
and useless actions deservedly consigned to obli- 
vion. Boldness has always the effect of excitin]^ 
surprise in mankind ; but it interests them ohly 
Ivhen it ii productive of a bieneficial consequence, 

Having given a sketch of hydraulic mountaitis' 
of gradual slope, we shall now ihake a few re- 
irtarks on such as are athphitheatrical. Of these 
fhere are two kinds; on6, like the preceding, 
rising in a pyramidical form, and divided by 
stages like e[ ki'hg at chess ; the other cut in a 
manner, by successive levels throughout their eir- 
(iumferettce, lifce' the st6ps of a' stair, 

Pyramidical mountain^ iU an an^phitheatrical 
shape 2lt6 6f frequeht occui^rence in sm^U islands: 
a tiumbet 6f them* may b6' pbserved^ on minute' 
charts of tl^e islaiids of the dorrid 2one, such as' 
We ha*e in Captaiii Cbok's Voyages. Sonie of 
these m<)Untains exhibit no less than five or six 
distinct stages 6v divisions of ascent. This is a' 
proof of tbie wise arrangement of Nature : for if 
a river descending from the top of these moun- 
tains were to fall into the sea by a continued 
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slope^ its waters would be in danger of falling 
very low ; whereas when it falls from an amphi- 
theatrical tract it is rapid only at cascades^ and it 
afterwards flows gently along a level. Such is 
the effect of its perpendicular falls in lessening 
its 8\^iftness that, however strong its course may 
be above the fall, it is almost imperceptible be* 
low it. 

Hydraulic mountains in an amphitheatrical 
form are common in high-lying countries like 
Switzerland, and wherever such occur we may 
reckon on finding cataracts. It often happens 
that these mountains have, on one side, a gra- 
dual slope, and on the other an aipphitbeatrical 
form, By means of them Nature sometimes 
^ends forth two streams from the same peak to 
run towards two seas situated in very different 
directions. Notwithstanding the difference in 
their degree of distance, their waters may arrive 
^t their respective embouchures with nearly 
equal swiftness on the whole; the one whose 
course is longer holding its way through a gra- 
dual slope, while the other descends from an am- 
phitheatre. This is exemplified frequently in the 
Alps, the Cordilleras, and in all the mountains 
situated between two seas at the extremity of an 
island and a continent. 

Another remarkable circumstance is that all 
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cataracts are fortified with large roc1$;s. I know 
not whether the neighbouring tracts have in ge* 
neral rocks or not on the same level ; huX they 
are evidently necessary at the spot where the 
water is precipitated^ to prevent it from carrying 
off the soiL Without such a fortification^ the 
duration of which must be surprising, the water 
would clear an oblique passage for itself^ and 
would run along with the rapidity of a torrent. 
The cataracts of a river are consequently by no 
means proofs that the country through which it ^ 
runs has been at no distant date ^overflowed by 
the sea^ as has been alleged by some celebrated 
writers in speaking of the rivers of the new world. 
Cataracts are very common in the mountains of 
our own hemispheres although, according to the 
system of the writers in question^ oilr mountains 
were the first part of the earth relieved from the 
pressure of super-incumbent water.. We s^e 
moreover a number of cataracts even in the plains 
of Asia, Africa, and Europe. The , Rhine, the 
Danube, the Wolga, the Senegal, and the far* 
famed Nile; have, as well as other rivers of long- 
inhabited countries, cataracts in different parts of 
their course, like those of the thinly-peopled re- 
gions of America. So far therefore from ^eing a 
proof of disorders in Nature, cataracts may be 



mtAf donridieftid {i# Sh d^icfentie cK f\\6 Whfctoffi of 

iftifcK Jhl- Asdhrte aS a ffelitWtf <tegrde' df hri^lW; 
4fMy «V t»tftthl!&im drily f>y lildaYi'^ of tHcH Adei, 
ftf titef Mf hrtel At fhteif ^rtfAits drf af thdii* 
jlWrtfddticfn* afti^ pfdfe thtf feHafey of fRe iticietit 
tid6m, i^ tlSefd U riioi sdcK ar th?nig sis' ^ mxmii' 
t&vx \vii\to\it rf ♦ttlfejr. 'fti^y i^e diflfetent detftfo'fi^ 
(Sf ikt iirne p6Mti^ v^fficfr i1be« Sy degr^s' Me 
^d6^ <Sf «ii sMa^fri^fi'^t^. ]NfaN!ufe douBtles^ 
iKftde 1!I)1^ dli^'sfCiori f6' do'uttterbkltMci^ tlie slbf)^ 
«f tf6t««rf p*rtSf 6f*<!fte* 6Sf«ftidirf teWaVds tfre' si^af, 
td IJWsm'A Aettf Ifeftl <ffe- st^epitl^ ' tfkdt of 
«irf, tffid to teep tfrdiif tm;^ oA ttieVtf tot* at siftf- 
*5« fey ^Vitfiti-^ tbteii? fidii itttd- sfei^^, in the^ Wiy 
ffSfftfefirf ty tfi^ f hdiaii^ Jfnd tfi6 Chti^esiS in t!lM 
ifdp^g' df t!h6i:<' rtidlirttiins; tf pMdtrcd eVicfetttly 
diSf ivftf frortf tft'd o^SerVa'tidtl of stith ihoontalft^/ 
itirf <SfdCl«i td\i{ri4fds' thd SSiift'e end. Hfov»' sftbufirf 
«re- reftW^ fo dfdbunt f6if dire dpefati'on^ of fJatufe' 
By' srfiipoSitt^ fliettl goirfed' by' that reflection 
wHhieh 'Cp6" so' willingly bring" fohvard to ejfpl'ain 
llhe {idtions df niat), atchough man has never 
iitt&gined' or perfdrftied any thirtg indicative df 
g|p*ktf jUd^^rtt; e^tfept \vheri inftitafing Nature. 
I fiiiVfe «rtI4Yked, dWti in Jrartce, this gra'd'ual^ 



sk^ of tke gtocfAd frdtii Fm9 t^ fhc^ «dMt ^ 

across ettensiv^ pteiM^ M iSk^ettd of ^fei^fi^ydtt 
Meet Whfi k detiteM ; oth^ pteids du^^^^ ^s 
de^dent, and «bnti>mie all the i^tif to the^ ^feiH 
iive' mcfarfoVi of Lo^ir^f Ndrittrtftrfy. Latt^ di^ 
po^ ^utipfhitlres^tfieaily \i of jfr^ent occoiTenc4< 
fn Africa, Ataericst, a^tifd jbarticuhrly iiv thcf North 
of KuMp^. M. Cfii^appcPy the afistrotiiofliafy Ivltdttt 

gfetied mf y^ll^' Ufe le^, dkrev^, m c^Hfef to 
li^ildei^ his jcytfrn^ ihM)^ tn^paofivey 9»ketc3iifi 
profife of the dfffer^fi^ It^hts^ fi*6tt¥ Faria to 
Sibcffist {!»y AH^Ti^ of § iM^bttteter whidh he e&r- 
n^d in his^ pb^t^h^rise. Biit you bftye lio occa* 
^n for shi itwtrtrtttetrt to ascenaki' the htafight 6f 
dSfferrtrt sj«a*tS6iw, fo«^ yoti wfl* perceive them in 
tf OWip by rtte direct ibit of rivers, and their eata^ 
facts' tdfF poinft out! those pa^t^ where «he la^ 
rises' i^ uii amfphitheatre. I foand mo^lf Of the 
tW^t^ of Ru^i^n* Pitibfid ^ptrml miSk <i!M:tf acts $ 
Lottie obfitjuef, others perpentficufer. Ltfkes et-» 
teifd ttiev^ ffbrn Dortff to ^outfh lilfe the CoVtMlft 
ferasi artYdf coftilntmicate with eafeh other, havklg 
rrt genAfd? tfeeir tfn'at di^feftiargcs' ihto the Baltic; 
gibtnc, fttif cotnpar&iftvfeTy fe#, Alt i*lo^ the icjr 
«ea\ The *ofl* ovet ^hicft they tm ih flia« <juaN*i» 
ttefsetems nearf^ ott*a fevel if«^ilh fli^t sea- whii^ 
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has' no mountains along its shore ; a new argu* 
ment^ in my opinion, that the earth becomes 
lengthened towards the north pole. 

Hydraulic mountains with fiat tops ofier, as 
^may be well imagined, vast amphitheatres to ve- 
getation^ by affording it a support^ a shelter, and 
a supply of water. In its rivers are to be found 
lish, which show great dexterity in mounting 
over cataracts. The bleakest summits of these 
mountains have animals and vegetable products 
of a description peculiar to themselves. It is on 
their rugged tops, abounding generally in iron, 
that we find the larch so much used in forges, 
where it is found to accelerate greatly the melt* 
ing of metals, its trunk and branches being 
covered with agarics and inflammable moss. It 
is in rivers, having their sources there, that the 
salmon takes a pleasure in swimming upwards, 
and in leaping at a single vault over a resounding 
water-fall. He is perhaps attracted up the stream 
by the seeds ,of the larches and firs which grow 
at a distance up the mountain ; and this is per- 
haps the cause why this fish prefers the rivers of ' 
the North to those of the Mediterranean, in 
which trees of that description are very rare. 
The wild goat is met with only on the steep sum- 
mits of the Alps, where he browses on plants, 
unknown to the people pf the country. It w^s 
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not for this light and indocile quadruped that 
Nature rounded the hills and smoothed the plains 
of Elis : to outstrip other animals in swiftness, 
he needs not either the empty, applause or the 
unfeeling urgency of man ; for no obstacle can 
stop him when the calls of low push him forward. 
If the winds bring him the scent of a female on 
the other side, of a bog, or ravine, it is in vain 
that the torrents roar at his feet ; Nature has re- 
fused him wings, but Cupid lends him his bow ; 
he exposes himself on the branches of a shrub, 
and clears, by a single effort, the frightful preci- 
pice. ^ 

All the mountains that I have hitherto de- 
scribed would very soon experience a diminution 
of size by the effect of rain, show, torrents, and 
the lapse of time, had not Nature made provi- 
sion for their progressive repair. The Alps are 
kept up by quantities of sand borne thither from 
the sea^shore, in the- same way as their rivers 
and. glaciers are fed by the arrival of clouds. It 
is from the perpetual motion of the waves of the 
ocean, which night and day roll over and wear 
the rocks and pebbles on its banks, that the long 
sandy zone, which covers the shore is formed. 
It is from that zone, which surrounds all islands 
and all continents, that the winds carry inces- 
santly douds of such light and subtile dust, as 
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to »dp3it of beii^g tr^Qspprted i9t£> the (nosi fisQiate 
parts of th« earth. They cl^ppMt^ by thewity, 
in diferenlt ^pojt?, r^^ervojw pf ibi^ aiiy-waiteriii, 
in the same qo^noer as 1^ aq^i^iic cJoiidaj pw- 
Wdipg from the jgame q«»rter, fi^, hy Hfc^ min 
whiob they isend dQwn, laarshef, lakt«, md evta 
iQQedit^rraneaii seas. This 4i|st is io v6kAi\» thdt 
it rJse$ t0 (he summits q( the Ic^ie^t m^Ufttakuij 
and k fii^ed on their hydi^p^eleotri^ paaks^ to 
which it |;ives an earthy covering, Frotb these 
it ei^udes into all hollow pistes, wlwsk it filie 
with stalactites^ and covers iip iheir Miwjard 

clefts^ affording nourishment to the lofty Ireea 
whi^h often crown theni* This dwt being pro* 
dueed from the sea^^sand^ which is feeqiientiy 
filled with particles of iron, and wnietimes of 
|rold^ bfting pounded by the mi, warmed by tbe 
jHm» 4»d carried along by the wind, oontmina the 
primary elements pf vegetation. It is 1^19 ffviiicb 
covers our furniture,' and is so volatile as to hover 
incessantly throughout pur apartmeats, pordnu*- 
Jarly in such as are not inhabited. It deposils 
layera of vegetable earl^ on thi9 top of our maik^ 
and even on the cornice of onrt^wtn^ wfaidli, 
by means of it, are cov^ered with plMfs rf all 
flours, with shrubs, ftnd fomstimiw v^itb etateiy 
trees. The sea-^and, ivhich enfj/m^f» it, {§ itaelf 
so subtile, and prodyoed IP Mieb a quantify on ib^ 



9}>]k i^fc ^tpat^iai^s w^r^ tb? wind? jarp ^lffl»t> 
tl)i6 ^ iOi^e pf ^le gnea| ino9iqysQi^n(;«9 of (^ 
t^^pe «f .Croo4 Ii9P?* wbffc ^ town is ^n 
rounded by sandy tracts and mountains pfgf^f^^l^ 
lyhen the vo)|itil^ sand whifti pgvtfff tlKW is 
agitated by thfj wipjj^it not wjjy pf^FWIte tbf 
tph^bitfOijtB firpm iyal|(ing in t^ 9ti««t8^ bttt f^M 
;^pd9 ji(s way into tbpir houses, «}^Q)}gH 1^ 
larindaws ^vc^ ^uble mlm^ 9nd Ih^ ^9orf Ar« 
sjiut with tbiB greatest plpw»ft» ; «tiJil it wterf 
by the lp?yi-h9lp», ap^ fry thp m^DeBt is9Mi«f> 
)9 #uch a quantity that it is fdi «W«WRg i© Ibd 
tfeth i» every QKNtfthful^ s^s J bftV# e»p(friepc«l 
payiseyi ComeliBS le Pruin mak^ tb§ fsi»? r«^ 
liftaFlf: 9p tb^ Sfindrstorms oi| the bor^irs pf tbf 
CfMspifir) ; |ind Pocopke relates that f^gypt W &k^ 
posed t» gW»t jpcpnvenieiMje frona tbit «u^, 
f' ^an^-^tormC b§ observe^, " i^t^refft tbf 
mn'3 light, and the sand thrown up ini 99 thi^k 
M to prevent the traveller from nm^g to tfa# 
di^t^nqe of a quarter qS a mile. The dtist pene* 
trate§ iiito tb§ cl^A^t rooQis^i into bfds^ and 

f v^p into cupboards ; so that th^ Tvrksj to give 

IIP idea cf its ^9btiUy» are in the habit of 
»ying that * it makef its way through a© egg* 

shf 11/ " Npr 19 tb? interior of oontineuts ««• 
empted from ictnd^storms* J have already n^ 
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ticed those of Pekiri, where the inhabitants are 
obliged to ride but with a crape or veil over their 
eyes ; and most of my readers will remember 
those which' overwhelmed the formidable army of 
Cambyses. 

• These volatile sands enter so frequently into 
the plans of Nature, that she has, in a manner, 
palisadoed the eyes of men and quadrupeds in 
order to protect them from the annoyahce to 
which they would otherwise be exposed. If this 
flying dust is. attended with inconvenience, it 
must, on the other hand, be allowed to be very 
useful to vegetation, and in forming, on the sea- 
side, those downs or sand-hills which serve as 
natural barriers against the waters. These downs 
are the smallest of the class^ of littoral hills or 
mountains, of which there are two kinds ; the 
sandy, and those composed of rocks or. stone. 
Each kind may be subdivided into concave and 
convex, meaning, by the former, such as extend 
into the bed of th^ siea; by the latter, those 
which rise above the surface of the ground. 
Under the former I class sand-banks of all de^^ 
scriptions, the origin of both being the same; 
for downs are small mountains of sand, formed 
in the first instance by the action of the water, 
and appearing like sand-banks deposited by cur- 
rents. They are generally formed by the oppo- 
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ftittoaoTtwc^iQurrenta^. aiui ^m cMs9<))}ei»tly very; 
frequent lat the mouth of^rivqrs.u FR>a) the Ame 
cause Ifhey are of great 9i;it€^ot. in the neighbour* 
ho6d of the equator^ ^at b^r^ the .quarter 
Where the two iomiense currents of .th^ pcean, 
£>rmed hy the aU^naite meltiBgof ,th^ ice at 
either pole, meet and make deposits of;V^st tuag^ 
nitnde. Hie sand-fbtnks of New HqllAi^d,. VKthicli 
render the access ofithat^eoast a point of auch 
difficulty^ aire formed by the:W^l^:Qf matter in 
either hemisphere^ and partieuJarly/in.pur own. 
To these may be added the dissolatipn of the 
stony materiaby of which such myriads of fish 
form their shells, and with which, as with a 
rampart, the madrepores aui^ound most of the 
> islands of the torrid zone. These maritime forti- 
fications are in a state of perpetual increase, and 
whole islands in the^ South Sea^ according to 
Captain Cook, owe their origin to them. .. The 
.sea wears away incessantly the hardest rocks, and 
increases the size of the sand»banks by the dc:- 
molished materials. These sand-banks are^ a kind 
of moveable dike, which may be sa^d to resist 
by yielding ; they are made to augment the 
height of the strand by spring-tides, and particur 
larly by storms which throw them more and 
more tp^wards the land* Of these I have . been a 
witness in a number of places, and particularly 
VOL. n. u 



ht AiKi^ikm lilftitdy M Turtk Bayv wbcrti Hit 
^an^ ^xteHtil half ft iitiill>^ Mftfidv Md has^ himn 
nkeA wort than tw6f«ity feet above th!& fevel of 
Ihe d€tt. I'hb hi» tidl? h66A the wotk of tiikf. 
frfeich tieter ateain mtch ii height in the torrid 
tone; k is th4W6rkof huftieilnietf^ tHe violenee 
of whtch is soG^ «is to tbre^ ^Moraiouir bnafea ef 
|)ebbtes Mei^ ^an fi% ystids inlaiid^, as i htit9 
^ttiessed in the iiAes of Fhtmceiuid Beur^cmt 
iimd h it!apried> by them A great way ikrtheri 

Sea-sand^ whetl o»ce carrted to {t eertaiii. d&s« 
fence from the shore> is seldom bloM^n bed^ int^ 
the water^ but accumulates into sand-hilliH or 
downs^ a naoiederived from the Cekie dUHt, Hetico 
tile CHigin of Dunkirk, or ^^ chufch among tho 
dowtis«**^ l%e form of th^e sand4iillB shows 
that. Its I have tllf^ad^ remarked, the course of 
the itrmd i^, to a considiSFable degree, from albove 
to beIo# i and as the bbst is frequently froni |fche 
sea> it sometimes happens, as wa$ the ^ease stt 
Saintonge, that the sand-hiJIs afe blown rnwaird 
so as to cover up entire villages. On ih^ other 
hand, vre are not ^Mithout examples of tlie sea 
tindetinitiiing sand-hilts ; the town of ^btes 
d'Olottci having be^, thirty years ago> da the 
point of destruction by sea currents, whilch had 
earned o^ its ki^ind, ks gardens, and eveta one of 
its streeti^. It was in vtiin to MteiDpt defblnding 



' HAi^ikfomffl or NATURBi (jgt 

it by di)9e9» pik^^ <>r wails; the iiilitbitent»imr 
tfee djiily progrow of tbevratei, and looked for- 
ward ^ notbing aherti of t^ destruction of th^ 
tqwou How^er> ^ skiKil ^igineer, of the name 
of Lamande, found at last the means of tnaking^ 
the 9ea restore hear late acquiskions. Having 
obf erred that the destroying current first struck 
schist a pait of the coast, from which it waa 
driven. directly on the town, he constructed, at 
thef angle where this took place, a dike which 
turned tiie corrent oUiqudy out of its direction, 
so that m the sequel, so £u* from undermining 
tiie town^ it gave it back, in the the course of a 
tweive-month, a greats portion of sandy and 
pebbly materials than it had taken away. Thus 
did the knowledge of ^ oian, attentive to the laws 
of Nature, save a flournhing town from the 
ravages of the sea, and render tb^ waves instru- 
mental in repairimg the damage they had caused. 
He ajceomplished his(ri>jeet^ not by directly, op- 
posing their violence, bi^t by turning it in a dif- 
ferent direction, exemplifying the truth that Na-^ 
ture can be opposed only by Nature, a maxim 
equally applicable in politics and inorals as in 
physics. The inhabitants of Sables. d*01one look 
on this engineer as their guardian an^l ; and one 
of thetn, having no children or penwois dependant 
on his pecunis^ry assistaiice^ bequeathed him 

V 2 
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2000/. a$ a recompense for the.^rviee thus rcn* 
dered. I have a pleasure in recording this act of 
generosity towards one of my former friends^ 
whose ability fully entitled him to the public 
|rratitude. 

, Sand-hills are the best barriers that can be 
opposed to the rage of the ocean. The waves 
dash along their extensive slopes without meeting 
resistance, and often augment this bulwark by 
tempests which would destroy the strongest jet* 
ties. Nature has strengthened them with a va- 
riety of vegetables according to the climate. In 
the sea*sand of the torrid zone^ she has planted 
the supple mangrove as a kind of floating dike^ 
and the cocoa-trees^ which interweave their roots 
so as to form a solid mass. She has spread oa 
the surface of these sands a number of animals, 
such as crabs, the pagurus^bemhardus, tortoises, 
as well as a crowd of sea-birdsj which are accus- 
tomed to exist only on sandy soils. It is there 
also that we find occbsioAally wandering tribes 
in a state of nature, who find the means of sub^ 
sistencfe by fishing and hunting. In our climate, 
likewise, the downs have their vegetables and 
their animals. It is on them that we find grow- 
ing the arundo aren/ir4a, or bent, squills, and 
the most fragrant species, of thyme. The rabbits, 
so well described by La Fontaine, and whose lot 
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v^as envied by the 'unfortunate Rousseaii, are fond 
of scooping out^ in them, their longhand secluded 
retreats/ The instinct of these peaceable animals 
in excavating the ground sufficiently shows that 
they are the natural inhabitants of dovnis. Those 
of Cabourg, on the coast of Lower Normandy, 
are for various reasons the most esteemed in our 
climates.' The Dutch, menaced by the irruption 
of the sea, consider their sand-hills as their best 
dikes ; they take a great deal of pains to keep 
theni up, and repair occasional damage by means 
of bundles of rushes, v^rhich they drive' in from 
space to space into the parts exposed to the action 
of the water. They sow here^ likewise the arundo 
arenaridy aixd they put oak-plaiilcs, with surprising 
perseverance, on some part of their sarid-hills, in 
spite of repeated injuries from tlie'seaV » 

Littoral mbuhtaihs, composed of stone, are, 
like sand-hills, of two diescriptibhs: I ^mean* con- 
cave aiid convex.' The. concave are excavated by 
Che' waters of tbef sea ; "some - of them, like the 
sub-marine rocks, being below the water, while 
others, like the cliffi, rke above it. The convex 
kind consist of rocky masses, or eminences, 
elevated above the surface of the ground. 

Sub-marine rocks are likewise of two kinds: 

some are at present in a course of formation by 

 the action of the sea in pet^rifying their bases, or 
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iiccamiKraling coitrse sand ; while cdiers ane the 
product of former, ages, a9 in the case of thechlTs, 
lyfaidi are at present in a state of gradual deoom- 
positiofi* Among feub-mariae rocks we are to 
reckon the great bank of Newfoundland, wiricli 
is of solid rock, as has been ascertained by (sound- 
ing, and around wfaiich the sea is of so great a 
depth as very seldom to admit of being fatbomed. 
We are to add to the :same class the great bank 
which borders the west coast of Africa, and wiA 
these we ought perhaps to include the bottom of 
the sea in many places, as, on being sounded, it 
presents nothing but a: bed of rode corered here 
and there with tnud, ssuod, and broken shells. 
Be this as it may, a number of sub*marine rocks 
are visible along the shores of the 9cean in all 
directions, and constitute the defence of the land 
against the swell of the waves. Such are the 
rocky pillars which extend along the coast of 
Norway to a distance of 300 leagues^ and the 
still more extensive rocks which run along the 
Brazil shore. These maritime bulwarks are fre* 
qnently little elevated above the level of the 
water ; but they often extrad to a surprising 
degree of depth. Two ranges may be added to 
those just mentioned; the rocky chain surround^ 
ing the clusters of the Maldive Islands, and the 
accumuUtions of madrepores which encircle, Hk^ 



i girdle, 9 ntitmber of inlands JbeCwfeeA ^e tro- 
pic j. Ail these. MtomLjdikas bear the miirkf of 
^dimi^hle skill in tbw* tximtriicticMi ; fer^ howw^ 
bard amy be tl»eir oonapoocnt parts, they are 
jQfpen nt the iBiPiiths of rivers, not alw^ye in the 
direct course of the stream, but in the nanner 
mofA milable to the influx of the waters with a 
yitfw le! ^e Ma*^rre»U(. As it is on swh ^pota 
that ^ allovifd deposits of the sea and land take 
place, it 18 there likewise that we find It prodl^ 
gioils variety of fuci, algis, coralloid*, $podgy subr 
4iaaqw, worms, shells, fishes, ampbibioya ani** 
snftis, and biids, many of which ai^ atiU without 
nanen in the languages of Europe. I may almost 
yenture to say that the natural history of a subr 
marine j^ocky situated between the tropes ooul^ 
oot he QomprsEied in a cabinet of consideraUa 
eidBQt, were we to confine ourt!Ollection -to two 
individaals, ^. male aftd the female of each 
species, whiob, in the course of the twelva 
months, visit or inhabit the spot in question* I 
hi|ve croaaed in a canoe, many of the sand'-blmka 
of the Isk of Frsuioe, and have observed, that 
th^ were paved with madrepores in almost as 
great a variety aa the grass in our meadows^ 
These madrepores are fiUed with zoofrfiyte^, crabs, 
and sheila of every description, some of which 
•te said to be of such a siM as to form a tolerable 
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load for a horse. The soil on which they are 
deposited is itself of madrepore origin, and its 
layers are easily converted into lime. When the 
sea retires, and uncovers at loWwater.a partof 
the foundation of this hydraulic arcbitectniN^, it 
is theft we have an of^rtiinity of being con- 
vinced that a rck^k is not the work of ch^cei 
since^ on its existence^ depends that of a number 
of vegetoting'land living beings expressly organized 
for such spots^ Tbe lepas, for example^ is a 
pyi^midic^l shelUfish fastened to a rock, at vrhicb 
it s^cks, and on which its existence is 30 depend* 
ant that it dies on being detached from it . The 
oyster, in the Isle of France, fastens to the un- 
even parts of the rocks in such a mi^nner that its 
shelly covering becomes adapted to the (^penings, 
and can be removed only by breaking off a ^iece 
of the rock. When first I saw a basket of oysters 
in that island, I thought them a basket of stones, 
and in fact it is necessary to use a hatnmer aT\d 
chisel both in fishing and opening them: their 
quality is • excellent. I have seen, at Malta abd 
at Toulon, a kind of muscle called dail, which 
fixes itself and lives in the inside of blocks of 
calcareous stones in the bottom of the sea, and 
which is not to be found any where else. It is 
no easy matter to account for the manner in 
which the dail finds its way thither, since 



It'ARMONISS OF KATUBlB. 



397 



is ho visible aperture in these stones^ and it is ne- 
cessary to break them open by main force : it is 
really a dainty for the palate. It is. not for me 
to relate what I have seen in this way, but for 
the Patagonians, for the inhabitants of the stormy 
Orkn^s, of the Kurile Islands, of the straits of 
Jesso, discovered by the unfortunate La Peyrouse, 
and for that crowd of wandering tribes who, with* 
out task or cultivation, find in the varied products 
of the sea-shore a more* abundant supply than 
many of their civilized brethren are able to ex« 
tnict from the land. 

The ocean is, as we have already remarked^ 
both the cradle and the grave of the earth ; it is 
the great receptacle of the remains of substances 
of air kinds, and I cannot help thinking that it 
4s to their dissolution that it owes the pitch and 
salt with which its waters are impregnated. How- 
ever limpid the waters of the ocean appear to us, 
they are discolouried in great storms in all situ- 
ations! that admit of sounding. On putting sea* 
water into a glass at the time of a storm, >ve ob- 
served grains of sand sink to the bottom, as I 
have' myself seen at the distance of 140 mijes 
from land, in a westerly direction from the coast 
of France. In fact, this is one of the methods 
adopted by seafaring men to discover the dis- 
tance from land in mist and bad weather, when 
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floanding is impractioable. ^Soondiiigs are gene^ 
nlly tsken with a pi^ of lead, of mom or lesB 
tvftjgfat, but frequently from sixty to eighty poui^ 
It is fastened to tr rope of a hundred and fifty <)r 
two hundred fttboms* length, and dropped don^n 
to the hottom of the water, Oa the Ipwer patt 
ef ihis had there is a found oa^ity about the siae 
of a salt-cellar, which ia filled with a prominent 
ismp of taUoiv ; this tallow is cfxished by the 
uraigbt of the lead, and becomes mixed with the 
aand and mud of the bottom on which it restfi* 
An opinion may be formed of the dbtance. of the 
vessel from the coast by looking at this $aii4 And 
tnvd^ <>f whidi the consistence and colour wry 
aoc^tftiing to vicinity or reQM>teness from land* 
The art of sounding has aiabled nav$l geor* 
grapbers to make wery good charts^ banks and 
ahoab that are perpetually uoder water^ In ^is ^ 
it af^petrs to me that nan^I men surpass astrpnor 
aners ; for they measure invisible distances at the 
Imttom oi the sea with greater accuracy than 
the others discover in regard to inacoessit^le 
distances in the heavens. It is by dint q£ sound- 
ing that we have been, enabled to ascertain the 
ondine and height of submarine banks on our 
coasts^ and even on the Bank ci Newfoundland;, 
which is more than two hundred 4pd thirty 
kagues in length. 



The concave iittorai imniitaiflfs iTi»cti rue 
d-bore the untfyce of the Wfter, tlong ibe cM^t, 
dfe^salled diffs5 umi are- in &ct nothing dsa than 
f teep tMinks of a greater or \tm degree of ^kmh 
tfon^ bat generally on a lev^elnrith the adjacent 
igrottnd« Tbejr all bear the marks of being worn 
turay and shaped by the action of water^ and they 
eDnsist of miinettilil of all descriptions* Some an 
of free^itone, like the high shores of Malta? 
others 4»f lava, like those of Ascension Island. 
The latttr advance their perlbrated tops above the 
sea^ wfaicb^ striking bekm with its rolling waves, 
casts the spmy throngh thdr. holes in surprising 
Quantity, I hare seen the coast of that island 
<)overed with it sometimes ibr a mile in extent. 
It is, t» doubt, to the existence of some long 
cavern into^ which the sea-water rushes, that we 
should ascribe a spring of salt water which flows 
at intervals in the island of Maita, at a consider- 
able distance inland, l^ere are severs) such 
springs, or issues ^f heated water, in the neigh- 
bourhood of the vokatio of Httb, in Iceland. 

The cli&. of Norinandy consist of alternate 
layers of white ^ marble and hlack fiint, arranged 
horizontally like the stones of a public building. 
They ane frequently eighty or a hundred feet in 
height, and are evidently the work of the ocean> 
being filled with shell-lSsh, and^ what is more 
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surprisiiig^ containing ocoasionally ^he largest 
shells of India^ such as the tridacnd gigds. 
These^ according to my theory, have bee,n formed 
in a remote age in the Indian pcean, and are now 
in a progress towards demolition by the waves of 
the Atlantic. It has beea calculated that the sm 
wears them away to tlie extent of^ fathom annu- 
ally; a dimihation which, I thiiik» might bsje 
stopped by cutting these diS in lonj^. slopes irom 
top to bottom. When cast ..into such a shape, 
the tide would flow farther in, and no longer 
vent its fury oa the foundation. It wonld even 
be sufficient to cut the lower part into a gentle 
slope, to a level with the water at hi^ tides, 
leaving the upper part perpendicular, and reserv- 
ing beautiful sites for houses which would enjoy 
both a: land and sea view, {n a future age we 
may see as much cleared away Xn different situ* 
ations as will a£R>rd, at partioular places, a dock 
for small vessels^ or an opening! for a bathing* 
house. Buildings might be erected very near the 
sea without danger, wh?n the waves were allowed 
to glide along the $Iope without resistance, and 
a mass of pebbles would no longer be carried by 
the winds fifty miles eastward to obstruct the port 
of Havre, as is the case at present to the great 
injury of that town. 
The idea of these littoral slopes does not ori^ 
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ginafe with me; it is dtrived frdhi the wetks of 
Nature. ,£xatnpleis in point' ane to bef found ia 
most littoral; AountaioS) and are folunil conducive 
both to their, preservation and to. the use of the 
amphibious animals which frequent theso s|Kts. 
Slopes of this description occur very frequisntl)^ 
on the shores of the North, among^ the '. rocks 
which .bordw Greenland; Spitzbergen, and. Hud^ 
son^s 'Bay. It is there that we find a number of 
sea-calws>; niorses^ seals^ and 'sea^orses^ which 
make choice of such situations either .to* cpme out 
of the water and go ashore,, or to plunge iiito the 
tea at the sight of a pursuer. These strailds are 
of soSid rock> of a gentle slope, and extremely slip* 
pery, ^ being perjtetually lubricated by the glatin- 
bus substance of the skin of the aiiimals we have 
mentioned They would find a difficulty in' creep* 
ing alotig ity had not Nature supplied most of 
them with large c^urved teeth, which enable them 
to take a fast hold. Those slopes serve likewise 
Tor receptacles for masses of ice roUii^ d<ywn fix>m 
the northern glaciers into the waves of the ocean. 
The .uncivilized inhabitants of this forbidding 
region follow the example of amphibious animals, 
and consider such spots a fit station for theif 
petty barks. . » , 

\ Littoral mountains, wheii higher than the ad* 
jacent ground, are in general of rock, and ; are 
frequently found in situations where the seas are 
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itempcttaous. This it tiie case widi* t&e Oi^lmej; 
fadands^ beaten as they are inlCBssaolIy by the 
wofM of <the>CaI«cbfiitii Ocean* THese ielanils^ 
placed at 'tbe coninx and in liner eddfks^ of the 
gtcat oimidntof theAtkbtic, whew iti kmnoier 
siipfdyof water deecend^ fvofm tfae^ p^l^? |uid 
pbeed Idbewise amidst ks- lateral eoanter-citrrents^v 
are in gene^&rmed ^f btghrpyramidteal rocks cut ^ 
into pmoipiceiu. The tempesta of tile ait reign at 
ifashrsuimmts^aiBd thoeeof the tea at their bases; 
fant (bey . cisitain widun Ihteh* valleys a* shelter fa-^ 
voaradble to plants^ HQimalSy and eveii to' Men. 
Had these iievt£ern iAmd)^ exposed as tli^ are 
to the wittdy eonsisted of elevated levels with steep 
sidea, na Tegetable. could have gi?awil on them. 

Ihere would fae/ no end to my dieseril^ions 
w«re I to atfavpt enonwrating tbe plants and 
uimais wliidi are fisowd on littoral nKmntains. 
3!be speises of woss atnd of sea-birds are as many 
and as vamMis in tiie clefls of tbe rocks above 
water, ae the fnei and sheU-fish in die cavities of 
those that are under the deep. The uncivilized 
inhabitants of the neighboorfaood ^nd in this 
^tnation not only the means of support, but 
tweets of luxury ibr the ladies of Europe*. The 
Indian plunges into the bottom of the sea in 
<jpB9t of pearls, while the Sootish Highlander, 
attspended from the top of a* nack, ccmtrives ,to 
fob tbe eider-duck of the down of its nest. 
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Terrestrial Harmonies of title Earth. 

Tii£ ^t^ sqems to have qioufiiteiiiui vf^id^ 
p0Ci^iar:to it» :suid whickloriii, ina grieatdegree, 
ths pnaeipal ddiffttioQSr o£ its cijqQuij^feif^fice* 
Sach/tte ^ olouAteips^ gfWfta^ Qjf. wl^iefa: th|»« 
Mre twto io^g cbams^ on the sui^^jofrtbe gl^be^ 
tee of which exskeods firem i>orth ti> sQu^ji ^iif 
AoieiiM^. fifom Baffio^a Sf«y all) ^^ way to Cafi^ 
Hona« it waj; he coniidove^ ^ takk^ iU vi^A 
mlhfetQrnxl.iK)!!^ where itfonns^^ lofig^Gorf 
dHlacaa Jowaesd wfitfa paf^pf^tual Maw? it extend^ 
its.piogtfltt alon|(: fl^T^i^ raagies towards .^e east^ 
«Dd aiim>uiid% bjr means of ^em^.tho baya, .(bi^ 
Boeditevnineflai. watens and the gnlfs of the Ajtlfiur 
tir^Ootan^ wfa09» vapourfir it neceives^ axuL whose 
ntffira it isf dii^ Unt othen graU. chain . o£ moun? 
teiiis5iF gooiite. ia ia our owp hemisphere,, and 
cnnafroai west to east^ bcginDing; at Mount Atlas, 
on the borders of the Atlantic Ocean> and ex- 
tending all the way to Ktaraaftschatluu It consisib 
af Mtiunt C^ueaau^, Imawsj, Taniras, Ararat, tlm 
Monntama of Thibet^ .&Cb and stretdl^s out to 
tiiB nortk and aowth subordinate chain^, which 
embrace on one side the Mediterranean and 
Oas^naa Seas, bt the <)ther the Red Sea with 
.tils gidf of Arai>i«t Paraia^ Bengal, and Cochin^ 
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China. It receives on its respective sides the 
vapours of the Indian and Icy Oceans^ and ex- 
tracts from them a supply for the mighty rivers . 
which water Afiricaand Asia. In addition,' an 
extensive rafage of j^ranite runs along the polar 
regions of the' Norths discovering itself in succes- 
sive elevations' throughout Finland, Sweden and 
Lapland ; rising to an Alpine height in the.litto* 
ral mountains of Norway ; and in - the shape of 
pyramids in those- of Spitzbergen. Granite seems 
to form, at the bottom of the waters^ a kind of 
bed for the Icy Sea. It is in that northern 
region that the gtobe^ naturally higher and'luiving 
its soil washed off by the ice and currents which 
flowfroni it^ lays open its shell of granite, in the 
same* way as mountains display their tops ren-r 
dered bare by similar causes. Moreover^ a bori* 
zontal line, proceeding irom tbe lower part!^. the 
fro;zen regions of the pole, would paqsf by the 
base of the foundation of the glaciers of the Alps 
iait the height of half a league, and those of the 
glaciers of the Cordilleras at the height of ^ a 
league ; affording, in my opinion, a proof, that 
their foundations are on the same level, audfthkt 
the poles are elevated above the surface of die 
ocean; . t. i . . i : . 

These mountains combine the harmonies of all 
the others, of which they are in some degree the 
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nticleus. Henae the cause of the granite appear-^ 
iog sometimes at the bottom and sometimes at the 
top^ notwithstanding the theories of naturahsts^ 
who, after dividing the Alps into primitive gra- 
nite and secondary calcareous, are much surprised 
to fiad blocl^s of granite under strata of calcareous 
Intone. In the drawings of the victories of the 
Chinese over the Tartars, there are to 'be seen 
mamillary n^untains (montagnes k mamelons)^ 
surmounted by rocks in hoHzc^tal layers. The 
chain of the Cordilleras consists of mountains of 
every description ; some of the reverberating 
forai, others like a parasol; some volcanic, others 
hyemal, hydraulic, Eolian, or littoraL 

The form of these mountains, and indeed of 
mountains of all descriptions,^ is varied in an 
almost* infinite degree. Independently of their 
utility, they constitute a great ornament to a 
landscape, for nothing would be more monoto- 
nous than a globe of earth completely round. ' It 
would contain neither rivers nor streams, or, to 
speak more properly, it would be over-run by 
Ivater in all directions, for the plain reason that 
watftr could find its level in every part of the cir- 
cumference. Mountains are then necessary to 
establish the harmonies of Nature ; by mean^ of 
them the winds blow, waters roll, plants vegetate, 
and animals are kept in motion; they are the 

VOL. II. X 



a06 HARMONIES OF NATURE. 

keys of the great organ of life,, which are. succes- 
sively struck by, the solar rays. It is customary 
to speak with high praise of views taken from the 
summit of mountains, but I find a stil) greater 
charm in those taken from the bottom of valleys ; 
the latter are preferred by painters, and with rea- 
son. Lookino; from above we see Httle but the 
bottom of valleys covered with fogs, while on 
looking upwards we behold niountains crowned 
with clouds, and enlivened by the sun's rays. 
The former show, us the earth, the latter the. 
heavens; the finest prospects of nature are to be; 
found on the ground, and lie within our reach« 

Before entering into any detail on so coiBprie- 
hensive a subject, we shall attempt giving an idea 
of the manner in which mountains appear to have 
been formed. There is no doubt that volcanic 
mountains owe. their origin to fire ; sandy downs, 
to winds ; and calcareous littoral mountains, to 
the operation of water. All the concentric layers 
in the earth appear tp have been deposited by the 
waters of the ocean, and the latter wouXd, no 
doubt, have made the surface of the globe per/-, 
fectly smooth, had not their operation been coun- 
teracted by primordial causes. By what means 
would those fine valleys which diversify the glohi? 
have been excavated r By running water it may 
be replied ; but running waters have necessarily 
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their source in high grounds, and it would be a 
petitio princ^ii to say that high grounds must in 
like manner be produced by the abtion of watei^. 
Mountains have then been instrumental in es- 
tablistiing the first organization of the globe ac« 
cording to plans conceived by the wisdom of the 
Divinity. ' God raised them, not after the manner 
of man with machines, but by means of elements 
and by the general lavl^s of Nature, which are 
instruments for the execution of his wilK Were 
it pefrmitted to a feeblb mortal to foUpw the steps 
of h^venly wisdotn, I would venture: to say that 
the power of. attraction alone is sufficient to 
organize* the earth in the way we now see it. By 
this I mean, first a centr^il' attraction towards ^tli^ 
middle of the earth, which is the cause 'of the 
gravity ^f all the bodies at its surface, tod of the 
rotundity of the globe. I next admit a partial 
attraction, proceeding perhaps from the former^ 
atid discovering itself by the tendency Qf the 
magnet toward the north pole, while in the 
rammits of lofty mountains it is displayed in 
di&rent degrees of electricity and magnetism^ 
The latter appear to have their foundations in nu- 
okf of gi^nite, and their foci in the tnetals wh;ich 
aisd sometimes found jn them, such as iroa^ 
ecjfp&fi &cci' I am now supposing that the eartU 
beitig^ in a sttite, of softness, as appears probable 
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' from the different matemls which enter intp* this 
iCPinpoiition of granite^ was exppa^d lH)th to the 
ififlwnc^ of itflf ^atfid ittraction which rounded 
it into a ipliere. And t0 the iafluenc^ of wfar 
^ttraetira, which gave it fipit « cipq«laf. impulse 
«f duiMl th^t orb» and afterwerd« a rotatory one oa 
its own axis* In this rotatory motion the flolar 
attraction probably acted oa partial attractions 
faom the earthy so as to raise into mountains 
various jparto of its . cireumfereiice, tha degree of 
heat differing According to the degree of attraction. 
To form an idea of the varied curves into 
whii({h mountuns have been shaped by partial 
attractions di the sun» swpead a thmftd on the 
pandte] upright biM^ supporting ai pai;i« of glassi^ 
60 that the length of the tljwad m«y be to the 
distance between the bars^ aa on^ ax)d a hi^lf tQ 
one; it will form a curve nearly semi-tircalan 
If you move down one of its onds along one of 
ti^ iipright bars5 until it comes ioto a straight 
line^ it will desciib^ suocessively on the pane of 
glass a number of inverted curves^ which will 
represent the curves of mountains of all kindst 
from the hemkpherical to those which are formed 
slightly elliptical ; lu this hypothesis» the earthy 
which .attnifc^ the thready acta on all its parta; 
but I suppose terrestrial attraotiMi to be suspended 
to a: single pointy fi>r exaiB|)le^: the. middle of thd 
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thread. Now^ if we put there a grain of lead, 
ihe thread instead dP describing a curve, will 
deseijbe the two sides of a triangle, the inverted 
top of whieh will be the point of attraction. 
The vertex of ^ia triangle will be more aeate in 
proportion as the base is narrowed, and more 
obtuse as the base is extended* 'The attraction 
of the earth on the thread represents that of the 
sun on the partial attractions of the circumference 
of the rarth when in a soft state. In situations 
where there was only one point of attraction, 
^re may* have been formed a mountain of which 
the profile was a triangle, a pyramid, or even a 
peak^ as indeed is the case with littoral mountains 
in general. The focus of their attraction appears 
to be at their summit, and is incessantly sur- 
founded with clouds. These maritime mountains 
have a sharp and rude look, like the tempestuous 
elements near which they are situated. But 
when partial attractions have operated on. all the 
extent of the mountain, they form veiy agreeable 
and fihely diversified ourve^y such as are in general 
those of the hills, the slopes, and the valleys, in 
the interior of islands and continents. 

I must add that I am far from attaching con- 
sequence to these observations. They may per- 
haps serve to suggest to us a sufficiently natural 
idea of tke manner in which the formation of 
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mountains has taken place, as they trace it to th^ 
influence of solar attraction ; an influence which 
serves likewise to explaii^ the motion of the globe* 
A similar mode of reasoning may : afibrd a satisr 
.factory explanation of the origin of flowers^ 
fruits^ the muscles of animals^ and particularly of 
the shape of the human body^ which contains 
curves of a variety hardly to be paralleled in jany 
other work of Nature. My notion is that it is 
a focus of solar attraction which extends^ in, the 
shape of hemispherical shells, into the five petals 
of the rose, in the shape of an ovoid in the tulip, 
and of a spheroid in the apple. Each seed has 
its particular form, which is called into existence 
by solar influence. The human f<£tus has also 
its form, subject, in like manner, to the influence 
of the orbs of day and night. All its bones and 
muscles are in harmony in diflerent periods of 
months, years, and cycles, receiving a prjC^ressive 
increase at the times of birth, dentition, puberty, 
and virility. An expansive attraction extends 
our muscles in the places which stand most in 
need of strength and beauty. In the head, for 
example, we find elliptic cheeks admirably cal* 
culated to display the smiles and 'modesty of 
young girls; in the maternal bosom> breasts 
adapted to give suck to children; in the body of 
a robust man, whose duty it is to rear and protect 
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them, Hercdlean. muscles in the legs^ arms, and 
-shoulders, combined in a variety, of. forms. On 
cont^nplating' these, you are di^x>sed to say that 
the son of earth and > of . heaven is formed, like 
his mother, of hills and mountains* 

Although all forms of bodies are comprised in 
the sphere, Nature does not generate themjike 
man by means of a compass ; but makes, use in 
their .formation of the positive and negative 
qualities, of her' attraction, which she directs 
towards each body in a variety of modifications 
subordinate to the universal law of their utility.; 
The cone, £rom which we derive the principal 
curves known under the name of conic sections, 
is itself generated in the sphere, by the . circular 
revolution of the extremity of. one of its radii 
around tbq radius which serves it as an axis. A 
number of new curves ,might be produced from 
vases of a spherical, conical, elliptic, parabolical, 
hyperbolical, or other shapes. On making them 
half full of water, and inclining them to one side» 
the contour of the water would exhibit a number 
of different curves generated by the sphere, and 
owing their formation to the attractive power of 
the earth, in putting water on a level. It is by 
means of water, and the intersections of its differ* 
ent levels, that so many figures regularly irregular 
(if I may be permitted the expression) are formed 
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in the interior of marbles. The finest carves of 
all^ hovrever^ are to be seen in the human body^ 
where they- are collected and harmonized in per- 
fect concert. To acquire a proper knowledge of 
them we ought to follow the plan adopted, ac« 
cording to Winckelman> by celebri^ted Italian 
artists in copying the models of antiquity* These 
artists were in the habit of putting the models in 
water^ the different heights of which exhibited 
the various sections of the statues with th^ 
greatest precision. It admits of no doubt that 
th^re are, from the sole of our feet to the crown 
of our ' heads, a succession of curves, all dif- 
ferent from each other ; diey will all vary if we 
incline the figure only a single degree, and still 
more if we increase this inclination from- one 
degree to another. In fact we shall find a dif- 
ference of profile at every stage, until the figure 
be an horizontal position « These profiles may 
be made to amount to no less than 5,400 for 
an inclined figure, and if you join them to 
those given by a horizontal and those given by 
a perpendicular position, you will . be satisfied 
that no landscape contains aspects of so great 
variety as the human figure. Add to these the 
farther . differences produced by diversity of con- 
stitution, age» and sex, and you will acknowledge 
that the varieties of beauty given by Nature to 
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man. are inexlnuattble. Include in y^ur dalcnla* 
tioD not merely individuaJs^ bat groups ef ia* 
miliea^ tribes^ and nations^ and what an endlesi 
vaiiety of shapes shall we find in addition td 
those with which we are ^idready acquaintedi 
For my part, my knowle<^ in these points is so 
limited diat [ am unable to explain in what 
manner is formed the luminous reflection of two 
ciroilar parts shaped like a heart, which appears 
at the bottom of a cylindrical cofiee^up when it 
is inclined to one side. This reflection comes, I 
am aware, from die concave part which receives- 
1b^ light, but in what manner is it decomposed 
on the bottom into two portions of a circle which 
touch each other ? I leave this to be solved hy 
persons better acquainted with the science. 

Such are the principal characteristics which I 
have collected in regard to the different kinds of 
elementary mountains with which I happen to 
be acquainted. The number would have been 
greater had my range of observation been wider ; 
but at the time of life at which my travels took 
place, I had no idea of the existence of a har- 
monic order in sands and rocks. I had ^idopted 
a noticm from books that there was on earth no 
other architect than man^ and no order of archi- 
tecture except the five enumerated in scientific 
works. I imagined that he who had ordered the 
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world had rtserved his 'superintending dgenoy for 
the heavenly bodies ; that he bad abandoned our 
terrestrial globe to the elements, and its products 
to our dilutes. But I have since seen that 
mountains are shape^ according to their latitudes^ 
not only with a view to the elements, but with a 
view to particular kinds of vegetables andaiiimals, 
the original species of which are to be found only 
in such situations* The steepest situation has an 
appropriate quadruped, iand where there is water 
an appropriate fish ; vegetables are planted there 
for the purpose of attracting them by their fruits,, 
or by the insects which feed on them. Nature 
has placed the fir on the amphitheatrical moun- 
tains of Scotland and Finland, while she has 
taught the marmot, the inhabitant of rocks, to 
cree{i towards it, and the salmon to spring in 
their rivers and cataracts. By way of diversifying, 
her works, she has crowned with the same tree 
the lofty levels of New Spain, and has provided 
it there with a tenant ixi the flying squirrel. She 
has clothed with green the slopes of the i^lian 
mountains in the Antilles, and ^he has created^ 
to roll there, the armadillo surrounded by belts. 
She has suspended the ape on the waving liana, 
hanging down from the sides of the shady moun- 
tains of the torrid zone, and she has placed the 
goat near the summit of the Alps. Every rock 
6 
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haft its vegetables, and every precipice its inhabit* 
ant. The ss^lmon leaps by means of his loins, 
the maroaot by. means of his feet, the flying 
squirrel with, his arms, the armadillo with his 
back, the ape with his tail, and the goat with his 
horns. 

. Elementary mountains offer farther character- 
istics in harmony with man. Some of the hy- 
draulic kind look at a distance not unlike the 
human figure ; such, in the Isle of France, is the 
peak of Peter Booth, which^ surmounted by a 
capital and surrounded by clouds, affords no bad 
portrait of a female dressed in a flowing robe. 
Such, in the same island, , is the summit of the 
mountain du PoucCn which seemed to me to 
represent the head of Encdadus looking up 
towards heaven. I 9annot help imagining that 
it was the sight of figures of this description 
which gave Homer the idea of relating that, the 
ship of Ulysses was changed into a rock on 
arriving at a port in Ithaca, because there is, at 
the entrance of the port in question, a rock 
which, at a distance, looks like a ship under sail. 
It serves as a mark to seamen to guide them on 
their w?iy ; while other rocks warn them to avoid 
a dangerous quarter by their mournful and for- 
bidding appearance. Such is the rock of Scylla, 
which, being black, and covered with foaming and 
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hoveling billows^ suggested to Homer the fletion 
of a woman surrounded by devouring dogs. 
JEtn^y with its fire^ its smoke^ its lava^ and its tre* 
mendous sounds, iibggested to Virgil the image of 
the giant Enceladus, struck with lightning by 
Jupiter, and making all Sicily shake with his 
convulsions. Other mountains, placed in the 
interior of continents, presented to the ancients 
an image of the palaces of the muses, or of the 
abode of the gods, by their majestic backs^ their 
pyramidal p6ints, and their rich displays of light 
when the solar rays struck on the clouds collected 
above them. Such was Parnassus in Phocis, and 
Olympus in Sicily. Such intellectual sensations 
are, no doubt, destined to raise the human mind 
towards heaven ; for they have captivated, in all 
times and in all countries, the imagination of the 
bulk of mankind. It is the influence of such 
impressions that leads savages to make ofierings 
to mountains which they believe to be inhabited 
by spirits, and it is a similar impression which 
has *led so many civilized nations to construct 
temples and chapels on their summits. It was 
this which led the J^ws to sacrifice in high 
places, notwithstanding the opposition of their 
prophets, who told them that it was not there 
that the Eternal had fixed his abode, and that 
the earth, in all its beauty, was hardly worthy 
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to be his footstooL These speculations^ however, 
are of too hi^h a character; let us quit Ipfty 
mountains, and be content to descend into humble 
vaU^, to the bosom of meadows, or the shade of 
forests; wbe;^ w^ shall proceed to discuss the 
harmonies of the earth with plants. 
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Terrestrial Harmonies of Vegetables* 

We hav^ treated of several of the minerals 
composing the globe, such as the long chains of 
granite mountains^ the beds of marbles, calcareous 
stones, and clays, in the bottom of the basins and 
on the shores of the ocean ; of the iron and 
copper on the aerial summits of hydraulic moun- 
tains^ and of the gold and silver in those of lunar 
and solar mountains. But of all the fossiie strata 
which enter into the composition of the earth, 
the most useful, rich^ and' surprising, is that which 
we are in the daily habit of trampling under 
foot; I mean the vegetable stratum or soil. It 
receives the name of humtcs on account perhaps 
of its being the support of human life„ perhaps 
on account of its receiving our remains. This 
stratum, forming the surface of the earth, and in 
our latitudes hardly exceeding a foot in depth, 
is made up of the remains of fossiie and par* 
ticularly of vegetable bodies, of which it is both 
the birth-place and the grave. Although a 
great number of trees derive their nourishment 
from the interior of the earth by their roots, or 
from the atmosphere by their leaves, it is only in 
the midst of the humus or soil that their seeds 
thrive and send forth the future plant. 
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Although soil is chiefly formed of the remains 
of vegetables;" we sometimes find in it particles of 
the hardest irock- reduced into satid ' or gravel* 
We have akeady shown that these numerous 
fragments iproceeded from the operation of thaw^ 
orfrxMii theactionof theocean ; akboiigh Na^ton 
asserts that the solidity of a>stone prooee(}B only 
from: ) 4he attraction : of altt its parts. ^^ i Were that 
theicai^^ /the mutual, rcpulsadn-woutld'hafve the 
effect ;of> pal vierizbig the stone, ^'i cannot help 
thinking that it is^ciHrryin^ thciijica of ikttraction 
too '£»*-: to represenit itfaelsofidity land liardness 
of a body as dependent on it. Might w^ not 
deduce. from this reasoning a strong ai^ument 
against: the attraction of planets, which ought^ 
under 9uch isuppositions^ to have brought by this 
time our whole planetary system, into a single 
blocks notwithstanding their projecting power. 
Be this as .it .may, if, in spite of the central 'at* 
traction oflthe earth, all the grains of sand which 
enterinto the composition of a mountain of gravely 
such as the Table -Mountain at the Gape of Good 
Hope, are. brought near enough to. each other, 
znd have their surfaces applied exactly enough to 
form a.soHd and lofty mass, how happens it that 
jvhehevj$^;»?e meet with sandy mountains,' there 
is no\isucJ^ 'thing ,as adfaedion even between a 
CQuple pf; grains. If this double wonder arises 
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fiom the ftttrletimi «nd nepiikion of the grains of 
iantfy the irregtilaritjr i«r as surprising as if a 
double pitgecftioh of the diaraeters of the alphabet 
were tofomr in the onie ease a poem like the 
Iliads wnd in th^ otbsr not a single inteliigifafe 
jiyHaUe; ' OTyiof midce another ooxoparisoa, let 
OS fliipj[>oSe> instead of atphabrtical characters^ an 
wfinite huftiber t>f small cubes : which on one 
Side ase all jokied to the next cubes by their six 
fiiicm^ iwJbile^ on thr other. skfe, all remain sepa^ 
rated^ aMioagh plaoed one above the other* . Yet 
grainaof sand are &r from being regular cubes i 
we. shall find^ on looking at theai with'amicro^ 
Scope, that their surfaces are, in proportion to 
their, bulk, more unev^i than liiose of the bleakeist 
rocks. How then is it possible thM ibej couFd 
be adjusted and made to adhere, so 'ss to form 
mountains like the Alps and Apenninea ? - ' 

O vanity and weakness of the human niindt 
We aim at ascertaining the origin of arts^ and 
our knowledge is so limited that we are nnabls 
to discover wiietiher a rook or a grain of sand has 
been first called into existeiK^e. Certkin it is tluA 
both enter into ^e' structure of the earth- ill their 
individual ^orm; Its harmonies could no knore 
exist under a globe consisting of a nUgle block; 
than if it vrere reduced into povvder. For niy 
part I ttdmire more its solid' than its pulverized 

1 
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pArts^ although the tvraJate eqiudly astooishttigA. 
My woader is iika thtt of the hQQtet ncgr^ wbo^ 
oQseeif^ a bottle of sparkling. CfaaiafM^Mun? 
corked, was surprised> not that tbe wine should 
cooieoiitof the bottte^ but that it. should have 
ever got in there. Tbe aocuara)atif9ll ofisubstunces 
in thj». earth strikes, me as more remarkable tba«i 
tboir^dissQltttion* Sethis asitjQay>.Nttttre oidkes 
both fiubservii^t to tbe harmony of her works, 
and extracts life frgiijivthe ruins caused by death. 
Even . &>ssi]3 vvbich s^h) . perfectly barren, and 
wbieb.^re found in lay^^rs below tiie veget^Ie 
surf^t^, >uch af sand» clay» marj> granite, banks 
of elii^llsj; and partid^^ of stoqes^ prodnoe, each in 
its pf^ticular way> a. small nu9)ber pf vegetables 
peculiar to them ; but if they are mtMd in certain 
prdpprtioiqis> , all th^se h^rogeneous materials 
cpn^pose a fertile soil. So true is it that every 
jibing is. m harmony^ down to the fragments of 
inanimaj^ b^^iugfi* The vege^bl^ covering of the 
earth may be called a, ipatrix^ which absorbs in- 
cessantly the solar rays, the vivifying operation of 
the atmosphere, and fertilizing showers. It is for 
the. purpose of introducing the harmony of the 
elements that Nature spread abroad on tbe earth 
so.niany inlsjects . aqd animals whicih perforate it 
in an endless variety of ways, and that poan, fol- 
owing their example, cultivates it with the spade 
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and plwgh« .Natoi:«9 caroful 6f ii» ^(dgeUMts 
wirnf \3ff iMfseHylvis given tbeiiMl^p^rooto, which 

^ Let^W' tii>\ti 9ee in rfhani mmnet thrift roots 
feBMtt '<wilJ6^ CJiftrodt' &6ik «^ wbith N&turt iia» 
^tidMlf^ilfllU-^Tb teg4n by eolar or flity mouA- 
tttin^V ife-ind thfit-vdcatiic mocititeind -are 0X« 
tramely ftfftik atitfaeir baH^, and extreme^ t>ar- 
Ten aik tbb jlop:^ yet, aft fh^ have birds pecutiar 
to them, ther^^eems I ittte reason 16 doisbt that 
they ha«Be also their ptdiits; Naturalists ha^e re- 
marked a ki&i^ of lichen peeuliar to a soil of lava. 
Lichens hare^ it) general^ at their roots, a kind of 
claw with which they fasten on the hardest and 
amoothest racks, changing by degrees^ the 6urfaee 
&f the rock into a kiifd cf vegetable eaftb • 1$iey 
may tfana be called thefforenmners of iNegefation ; 
but as nothing iii the landscape of ' NtttUre is 
9nohotonoU9, the fiery mdQth of a voteano4is»<orna« 
mented Witbth^ splendour of the most? brilliant 
tninerai^. . It often happens that its black cone 
rises amidst verdant foi^sts, and that its i^ter, 
yellow i^ith' s»lphur, sends out a whitjwipdof 
iSQioke in the^midst of an.ii:2MrB sky. '' 

^ The hy^emal tnoofntains, * the hr^iest in* the 
globe, are covered with a' variety of speciies of 
moss. These vegetate in scfme degree by dint of 



Am wuen ieiiiB n|iini?0f »ff|ioiw * frikn ihe goil ; for 
if ivie 4kp<b9e drnd ifi»8t^ i|ioistwe> «tdti iN^tM 
fiem aftesik lia9 kemi^gaHhiMd^ «fe lAliU fttyd it 
.iwiM aod momii a>^iimi ooloiin;' '1Pbe«pe^i6li 
iHsdefi to la^-hoU, IgrfilaaiMts^i^f ibe dm^toeof 
iiieeartfi, of focks^Md^iftfuiikirof JDrMs^ vrbere 
ikcy ]^vr «eillier iy « iiaagiiig or ta a cre^pinf 
pottave. 'Nutqne $eeBk td faai^^tdMiied with them, 
M with atfl0M)e, tbcfiicx^'aiid trees of highflying 
groitndl and poiair Mgiom, for ^e Mtiie reason 
4bftt'^eihffii d^hed IAvb iminii^ of these pegions 
with* thick fitr»» Moss grows in such abatidanee 
In the forests of Rmssia, tiiat I have often, when 
4nrrning asid^ froni the road, walked in it tip to 
the Icneea, >atid drvren jft^m it legions of ^ies. I 
Muk inditted tt> tbfAk tfhat it was from this vege- 
tafaSe,^ pr l^e insect^ tHat it nears and shelters in 
anch titifnhers, that Russia ^received foitnerly 
tlie liame ol MiiBc6v5r, primer mueeaSi as soihe 
ancieirt phil<Aqphers bay, or fi'om \X% being mics^ 
eom^ '^eovcred with inOss/' There is at least as 
mudh foundation for sucli a supposition as for the 
notion that Saxony derives its name from mxa^ 
rocks. 

Another genus equally diversified, though not 
altogether so numerous as^ Ifhe mosses, is scattered 
along ^va^d and rioiountainous countries — I 
mem mu^rooms. They harmonize with mosses 
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in the mode of tbeir m^etatbn^^ attd 4b tbe ab^ 
sorjption of solar vapours bjr. masahs of tbeir nor 
jncTOUs laafl^ ; but a stcHdag contrast exists 
between . !tiieni in r^purd .ioc tbeir sfaape^ ookniry 
and partioiilarly their Ictigth. of life; for ivbaSe 
moss is understood 'to Jaatfer afspes, a ipiishfoom 
is the tr^nsielEit vision of a dagrv The former have , 
a prolonged existence, that they may afibrd shelter 
to the seeds of vegetobleU^ wA to tweets^ i dufiag 
winter, while the Jatter afe wi^nted only for a 
season to aflfprd nouri^hoieiijt ^.insecte ephemeral 
like thems^ves. , From >ainp|ig these bumble ^ye- 
^etables, trees are seen :to > f iife of ;^ lefty; statnifi, 
and exfaibitjl^g mar]H^.ecMEitra^ ^i^ etch other. 
Birch trees, like Ipfty pj/mmids, supported -by 
^white trunjb, wave in the air their peDdatttseiffns 
covered with leaves^ w:bicht arec^n stripped ojf 
.by the severity of winter. T^se trees are scat* 
tered among tapering firs^ whose black trunks 
raise to heaven. their eveigreen boughs, the sym- 
.bol of immortality among ^eaitern nations. Their 
,long roots, particularly those a^f the dr^iresemble 
strong cords^ and are used for the same pmrpose 
by the Laplander and Samoyede, who. make 
them into bow-strings. These iqots «vind along 
the soil of valleys, and twine themselves around 
the blocks of granite which they are unable to 
.penetrate. . They contribute, ^long.with mosses, 
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to fix the: vegetable layers of the soil oh the steep 
Aides of hyemal lno\;iiitttitls. The eye is no less 
sfii^ised to biehoM tnoQntaiils of movir and rocks 
of ice rise above a carpet of perpetual verdure, 
than to ^ee the black c^nes of volcanic mountains 
pour forth fire in ^emidst df fBrests. 

We are j«^tified in reckoning the preceding 
vegetable among the products of Eolian moun- 
taias^ because they have not only long and tough 
roots, but also thin leaves, which give no hold to 
the winds; Of this description are also pines, 
iirs, juiripais, fiiiiie, and rashes. Although the 
summits of these . mountains are sometimes bare 
of ear&^ Nature covers them with microscopic 
plants, the roots of which, prodded with imper* 
oeplible> cfairs, take hold of the hardest suifaces, 
decorate tbmi! with gneen, bkck, white, or crim* 
son, and make tfacan look like party-coloured 
masses 4»f niarble. * Often does it happen that the 
liamr, like our ivy, takes roo^ at the bottom of 
these rocks!, and sprendi a kind of carpeting along 
their sidesv o^i which' they • fasten with roots like 
saakers4 whileiothfer plcnts, pushing- their roots 
intotli^ .clofts, are sndpend^d with the head 
dcMVlHvrikvd, and wiwe likfi a drapery' of vcirdure at 
tbq itiHi^f the v^tindr, ^In Axiti-edian valleys, 
^uch as we meet with in Meadco, within ranges 
of aMWntainyrproteptia^.^omfron^ every wind. 
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tbe cactus, the nopaU tb«^ torcb^thifltfe^ rifld ftfanoAl 
without foots, and are iopportedi bjp the sides of 
roeks* At Parisy m the Jisrdin dts$ PlMtes, there 
is a toFch^l^stle of mor^ than seventy feet in; 
height^ stretchitis out itsr long arms to. right and 
left ; its root does not extend a foot int6 tbe 
ground, and it is eildosed in a kind of ^aas tower 
which supports it on every side. This large irege« 
table seems as if intended to creep al^ig tbe 
ground. 

In hydifaulie mountainSi we . find trees appa- 
rently deatiMd to co-operate with bydn>*«ttfactive 
vpcks> in attracting doads^ and dissolving them 
into shoii^ers j such is the tree called sanctus in 
one of the Canary Islands. It is surrounded all 
night with a feg> which turns during the day into 
rain^ in suffit^ient quantity to fumisb sn adequate 
mpply for many of the inhabitants of the island. 
I spoke pf this , etately plant, in tbe <^ Studies of 
Nature,*' whtn observing that a number <^ trees 
possessed the property of attracting aiiriai vapours 
and even thunder .We may reckon, I helieve, in 
the hydro-attractive claas that tree whose trunk 
]$ covered aS if by broad jJanks, which serve as 
buttresses against tht wi»d in the midst <^ 4kose 
rocks where it ia fbond to grow, and where it has 
scarcely room to extend its foots. /. .: : 

Yegetabild pr^dttete grtj^iiring injittoral moun^ 
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taias^ vrbetber braide rivers on. oil the tea-shore^ 
faaivB roote - eadcttkiAed tOi-stnengtheii ^lete nioinf* 
tains .in fesisting tifie wpter : the roots ;of Tuihes^ 
reedf, flags^ and alders, aie inteiwoyen like^ords 
in the banks of bur rimrs^ and defend these banb 
against the currents^. Many, species of fpvL^, 
such as dog^s grass and bent^ bold hat barren 
sands hy Uieir jointed roots, and prgtect even the 
dikes of Holland* against the fnry of tbe oceam 
But it is particularly in the torrid ^cme, where 
tempests. seem to increase in. violence in pr<^r- 
laon to the loug continuance of the antecedent 
calm, that Nature has taken the greatest precau* 
tions to fortify tho bonders of the sea with vege- 
table roots. There the barrel strand id covered 
vdth the boughs of tlie Ipfome&a, called currefitly 
in Frewiijausse*pat€it€^ a kind of creeping liana 
which extends like a net, and with strings of such 
length and strength as to be used by the negroes 
in catching iish. Cocoa-trees take root on thd 
sea*-side by a multitude of filaments, whid) ren^ 
der the sand solid as a rock ; and th^ tree stands 
aS' firmly as. a column on its pedestal. But Na* 
tnre is not centent with raising trees, like pillars, 
on the sand q£ the sea-side ; ' she decks it likewise 
with rich displays of verdure^ The BaniaU'tfee 
throws forth, from the extremity of its branches; 
roots which (penetrate iqto the sand, and form 
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round its trilnk a number of arches and vaults, 
tba lower.parts of which soon become neifir. trunks. 
Thus does a single tree produce, in the midst of 
Ibese burning ' sands, a forest, the roots of wbioh 
sere ihaecessible to .the wares^ while its foliage is 
jtnp^fietrable to the auu and rain. . ^ • 

' Lititoral mountains, whether beside rivers or oa 
the sea^shore, support under water the v^etalrle 
products, the roots of which tend to strengthen 
theoi against the ^ects of tempests. It is on. the 
banks of rivers, and at the bottoiti of their chan^ 
nels, that we find the roots of rushes^ reeda, 
nymphsBse, iris feetidiasima and . sagittaria : thejr 
are interwoven to such a degree as to require 
being cut annually in oaany situation^, as other* 
wise they would obstruct thecoursejoif the Iwaten It 
is these roots which^ by eetopping the mud and 
sands, raise in the course of time the^ banks of 
rivers above the soil of the neighbourittg plains; we 
often find there willows anc) alders, with roots al» 
most as tough as cords/ If one of these trees happens 
to be overset by an inuhdation, tiie fallesi boughs 
frequently take root and r^roduce- a number of 
trees instead of one. Thus does Nature extract 
a remedy from the evil itself, and, by harmo^ 
nizing the vegetable with the aquatic kingdom, 
give a bed to rivers and openings to forests. It 
id thus that the Mississippi and other Ameriwu 



HARMONIES OF KATI^RX. 320 

rivers ' ran $ tfaair bailkr :beicig ^ covered : with 
eanes and a number of other veg«laUes> and 
forming lateral dikes on the right and kft^ ^between 
which the waters runronra:Jevd:ivith the Adjucs^)^ 
plain. .littwal mountains^ near the jBta are likti? 
wise strengthened by snbmaciae vegetables. Sea** 
jrfants majr be^ in general, considered little else 
than roots, whieb, immersed in the depth, of 
water^ extraet nourishment from it through all 
their porsi. At their lower extremity they are 
fiistenedby a kind of gluten, upt dissolvable by 
water, and adhere by means of it to rocks : 4hej^ 
are faantas leather; Jong and supple 03 -i^rds; 
and some of them^ like the fueus giganteiis al-r 
ready mentioned, are of nearly jtWQ tiiiousaQd feet 
m lengtb. > They are ia general termimted by a 
bunch :of leaves which remains near the surface 
of the -water, no doubt for the purpose qI rccei v- 
kig the: ammediate influence of the^un and air« 
Thoae whieb grow, on the borders^ of the sea im 
our climate, and are uncovered twi^ a day by 
the reflux of the tide, are more leafy than those 
whickgrowat-agreet depth of water. I have^ 
often seen with - pkasure, on the coasts of Nor* 
mandy, masses of wh^te marble mi^^ed with beds 
bf black >pebbles,^ detaf^hed >originally> from the 
cliffs, and covered^ by the aetion:.of the salt water, 
withrfuci and algae^ I used to. observe^ hanging 
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from the rides of the rocks^ brown^ green, purple 
and criiMofi tofts and gurlands above uid beknv 
the a2Qre waves ; while they rose and sunk with the 
trater^ as if they had been merely billows of a di& 
ferent colour. There are in the depths of tibe ocean 
a nmltiCQcle of plants unknown to our botanists^ 
and which form a thousand hantionies foreign to 
bur systems. Not only do th^ supply shelter 
and nourishment to an eiKlless variety of testacea, 
fishes, searbirds, and amphibious animals; but 
they give istrength to the shores of the ocean, as 
is sufficiently shown by the encroachments on 
the bank^ of rivers in situations where vegetable 
products have been removed to serve either foe 
manure to the husbandman, or materials to the 
manufacturer. But it is on the terrestrial part of 
our globe, on the sides of our brlls^ in the bottom 
of our valleys, and in our plains^ that the roots of 
plants extend in a variety almost as great as thi^ 
of the vegetables above ground. Some are formed 
like long hair, or like cords ; others with joints, 
which harmonize with sand, rocks, flint, or day ;f 
each preserving its shape in conformity tao the 
soil destined by nature for its support. I have 
seen, in lime-stone quarries, vine-roots push their 
long filaments to the depth of fifteen feet ititb th0 
rock. The dog*s grass interweaves its filamenU 
in the sand, and fixes it t6 the spot; while> those 

4 
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of the aoemdne nemoron e^^tend^ like, a net^ 
along the snrfiice of the earth, 'in woods, wltohe 
tbey^ koii togetiier the varfo/os parts of the solL 
The elm wtendfl its roots, like its ebade, along 
the slope of hilb ; and dse oak buries its lodg 
piV!ot nearly as fat in the ground as it raises its 
head into tlie region of tempests. 

Few objects strike 4is with more pleasure than 
a fii^ forest. The trunks of such trees as beech 
and fir .surpass in height and in beauty the most 
magni&erait columns, while their arches i of ver*^ 
dure excel in boldness and' in beauty those of 
the largest monuments. During the day-timM»y I 
behold the sun's rays, penetrating this^ thick 
&^age^ and describing on the earth tight aind 
dbade ^mid. a :tbQnsaiid tints of venlttre : itk thidi 
night I observe tbe btars rising in di^ensnt situ* 
ations aloiog: thk tops^tiftheirees, asif theywerts 
boi;ne ih* tbeii; boughs. : A Sourest may thus be 
compared, td an Isugisst^teaiiple >vfaich has ita 
columnay ita.,porttcofa,nts sanctuary, and^ its 
lamps ; but the foundations of its larchftectarii 
am stitllviiiQie'defierving a£ admirsftion: than/ its 
height oe:vts oinuimentB; .This imm^tse- edi%e 
isi.iiiayBiAde)^tfee jwhid blows ; its leavtes afe agita^' 
ted and'uppesir in' two distinct colours ; th^ 
tninbr ihsdce ainng with their boughs, and spreact 
» saordd 'Mtinaqr 4kvoii^ 4VHat p4M^t ke^^ 
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iferect these moving colossal pillars? It is their 
roots* It is. they trfaich, in the pfic^ess of^ges^ 
have raised on a barren tract a vegetable atratum, 
which by the power of the sad has changed water 
into sap> and^ sap into leaves and wood« It is 
they which are the cordage^ Ae levers, and the 
absorbent pumps for these groit pieces of Natore^s 
workmanship; it is by -means of them that it 
supports the impetuosity of blasts capable of 
overwhelming the most stately, towers* The 
sight of a forest produces in me the most ^ee«- 
able meditations, and makes me say, as when we 
haj^n to be spectators of some of onr most 
magnificent theatrical exhibitions : ^' The maker 
of the scenery, the painter, and the poet^ are under 
the theatre and behind tlie curtain ; it is they 
who have prepared all that I see, and who make 
it move along with the actors. In like manner, 
the fundamental pArt of the trees of a forest is 
under ground, and that whidi is hid from my 
eyes is still more deserving of admiration than 
that which I see.** 

Although ail mountains, and even rocks, are 
capable, as we have, seen, of supporting vege<* 
tables, there are still parts of .the earth more par«- 
ticularly destined for them by the shelter they 
ail^rd ; I mean more especially valleys, for it v& 
there that the raia colleds seil. In our bltmalea 
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tlie roost favourable exposure is to the east or 
south. We «r£ accustoiaded to distinguish plants 
into southern and northern, but we might dis* 
-tingukh 'liaflm'fiMrther^ into eastern and western. 
We shail treat of sockcla^sifioations when speak- 
ing of .die vegetable barinofliies of- the earth; at 
present' it bjsafficieflit to 'have given a sketch of 
.the terrestrial harmonies of vegetables^ 
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Terrestrial Harmonies of Animals* 

HowEVftft DtuMrous and imtercBtiag rtnajr be 
tile harmonies ef ve^efeai^ks with tts&'^aitb^ they 
oannotbe cocnpared lo 'those wfaidianiiMls Hmc 
either w4th the earth or widi the other elements. 
A tree doea not bear down by .its weight the soil 
in which it grows ; it supports itself there by its 
long pivots, by the different stages of its roots, 
and, in some measure, by means of its foliage. 
With a quadruped of equal weight thia^ case 
would be very different ; for the whole pressing 
on the surface of the earth, and the soles of its 
feet being narrow, the result would probably be 
his sinking into the ground. An elephant, the 
heaviest of quadrupeds, weighs much less than a 
cedar or a whale. There is likewise a very re- 
markable difference between the centre of gravity 
of the tree and that of the quadrupeds; in th^ 
former it is low, because it is destined to be at 
rest ; while in the latter it is high that it may ad- 
mit of a forward motion, which takes place only 
when he advances his head and body. On con- 
sidering the trees of our parks and orchkrds, 
whose trunks are bare, and whose heads are bur* 
dened with a quantity of leaves and branches, 
oiie is led to think their upper part the heavie)r of 
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(the two, witboHt considering that this shape arises 
from the care ^taken to remore the branches from 
dieir trunk, from the earliest part of the tree's 
groif tfa« . Were they left • in their natural state 
they woold have branches from their root op* 
wards^ and would acquive a good deal of the 
Pjpramidical shape. I have seen this occur in 
the ease of n^lected elms^ which had poshei} 
boughs froai beneath to aQ<;^ an extent tbi^ it 
was^ impossible to pass between the diflferent trees^ 
or even along their avenues. Thus has Nature 
given to the trees c^ the forest a kind of ladder 
for . climbing their sides. I know hardly any 
other tree than the palm where the branches are 
confined to the head. Yet althou^ the head of 
pahn-trees is sufficiently broad, its weight is small 
Mrhen compared with that of the lower part 'of 
their trunk, and particularly of their roots, which 
toiisist of a multitude of filaments forming a 
solid mass, along with the sand, from which they 
extitet th^r nourishment. In considering trees 
in a general way as great levers covered from top 
to bottMd with greater br smaller stages of ver^ 
durei» and shaken by winds which make tbein 
describe segipents of a circle, I cannot withhold 
myself fi»m admiring the prodigious strength dF 
their roots, , which have often a hold of nothii^ 
\uti satjid or Qiarshy growKl on wbidh we sbpuid 
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Doi venture to erect tbe slightest edifice. But I 
am still more surprised on seeing heavy ahimab 
possessed of a moving power which pasbes them 
at their pleasure backward or forward^ to ri^^htor 
left, upwards or downwards, agreeably to the 
different nature of the spots which they traverse. . 
Although all animals. are subjected to the cen- 
tripetal power of the earth, they have, as is uni- 
versally known, a power of progressive motion 
peculiar to themselves^ by means of which they 
surmount this general power of attraction, either 
by flying in the air, swimmiog in the water, or 
moving along the ground. We have seen that 
great diversity exists in their manner of flying 
and swim^ming, and we are now to make a few 
observations on their mode of walking, which is 
found to present still greater vaneti^. In fact, 
animals moving along the surface of the earth, 
being supported by no fluid, have a mudi greater 
variety of organs, and of means of moving, for- 
ward, than birds or fishes. Some of them sUde^ 
creep, walk, leap, roll, dance, &c. by means of 
membranes, rings, springs, and feet, tfae shape 
of which is adapted to the soil which they inha* 
bit, and to their different wants. Nature has 
made the sur&ce of the earth sufficientJy com* 
pact to withstand the pressure of tho heaviest 
animals, and at the same time suflScie^tly light 
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to enable insects and vegetables to pierce it. It 
is thus suited^ by its density and its rarity, to the 
laoss Of* th^ anl^ while^ at the same tioi^, it is 
capable of supporting the Weight of the cedar 
and the elephant. This observation was made^ I 
believe^ by Fenelon, and J embrace the present 
opportunity of acknowledging its icQportance. 

But this is not all : Nature has put the heaviest 
janimals in harmony \yith the earthy in 8i:ich a man- 
ner that they should iiot sink into it by their ac^ 
cel^rated movements which have the effect of 
doubling and trebling their weight. The feet oi 
quadrupeds will generally be found to increase in 
breadth in proportion to the degree of pressure 
on them. The bones of their legs are not in a 
straight or perpendicular line, but somewhat 
arched bn the outside^ and even behind, for the 
purpbse of better supporting the superinQ^u^o^bent 
weight.' Nature has divided tlieir legs ii^tp dif- 
ferent joints provided with sinews at the foptj 
the' icnee, and the thigb^ to prevent th^ animal 
froin ftBihg with alF its weight, which would un- 
doubtfedljr take jplak^e if the legs were of ^ single 
piece.^ She has moreover strengthened tlie foot 
with very tliick leather, and with a horny sub- 
stance which is both hard and elastic. The con- 
sequence of all the^e precaxttioos is that ^ b^vy 
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quadruped often moves as lightly as those of much 
inferior weight. 

The elephant has four legs, which from their 
size may be called jointed pillars, and are termi- 
nated by feet somewhat concave in the lower part, 
with five flat hoofs which enable him to climb the 
sides of mountains. His step is very sure. The 
philosophic Chardin, who had seen numbers of 
them in Persia and in India, says that in walk- 
ing they make hardly more noise than a mouse; 
that they get on very quick, and that if they 
come behind they overtake you before you per- 
ceive them. It appears therefore that he does 
not gallop ; for, if he did, his weight, increased by 
the fall of the foremost part of his body, would 
plunge him into the ground. What would be 
the consequence were he to spring like a goat ? 
He would beat down the ground when he fell, 
and receive much injury himself. Thus has Na- 
ture proportioned the weight of animals to their 
mode of walking, arid to tlie thickness of the 
earth, in the same way as she has adapted that <rf 
birds to the resistance of the atmosphere^ and 
that of the whales to the joint equilibrium of the 
air which makes them float, and of the water 
which supports them. Had we an animal of the 
size of a whale, vjrtilking or even cree|>ing alone;' 
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the ground^ it would make a successioa of hol- 
lows by its weight, and would carry ^ destruction 
among the vegetable products. 

Nature^ like a kind mother, not only gives 
support to animals^ but affords them an asylum 
and place of rest in every direction. It is partly 
on this account that rocks are filled with clefts 
and crevices, and that sands are moveable, from 
the caverns in the rocks of Abyssinia which af- 
ford a den to the lion, to the downs of Europe 
where the rabbit digs his hole. On the other 
hand, all animals have received organs, muscles, 
and skins covered with •hair, and other compen- 
sations in conformity with the different degrees 
of density in the ground, as well to enable them 
to traverse it in all directions, as to find hiding 
and resting places in it. 

To obtain an idea of their harmonies with the 
earth, we shall consider animals under the double 
relation of motion and repose. By way of giving 
precision to our observations, we shall class them . 
. in the order in which we treated of the harmonies 
, of the earth properly so called, beginning with 
those animals which inhabit solar and hyemal 
mountains. *. ^ 

Animals of the torrid zone, and of the hotter 

part of the temperate zone, have in general very 

^long necks and legs. It is there that we find the 



840 llAiaC4»IBi OF VATmtL 

slender gu^, the ctmd, thd dromedaiy, ui4 the 
camelopard, (sMae of vAadti are eighteen feet 
high ;) the ostrich, eaHed fay Ihe Amfae the bird^ 
eamel ; tftie oassowany, the egret, the ibi^ and 
several qvadnipedh aoenstooied to leap and dkip^ 
sodi as the ape, the paimetto-rat, the musjacukis^ 
nindti leaps ^over the sa»ds of Eagypt; and, finally, 
a number ^f raptiies which are in the habit t^ 
springing like a dart. I am inclined to think 
that most of these l^nls and quadrupeds baire an 
additional length in the oi^gans which favour thmr 
forward movement!, in order that their oi^ns of 
breathing Biay be raised above the heated lever* 
beration inf the sorL It is remarkable tlttt lions^ 
darnels, arnd apes, have wider nostrils than the 
animals of cold ODuntries cr icj mountains. Nay, 
a similar difference exists in the shape of the 
human tnfaabitmts. ; ihe ncgno having kmger legs 
and thighs, with a broader nose, than the Sa« 
moiede or Laplander, who a^ain ane shorter in 
their proporiMn than die inhabitants of tcmpentte 
chmaHes. 

* On the othM^.haod^ animals living in die froeen 
jEone, or in byemal mountains, haire short legs 
and necks, for the pui^ose apparently of haimig 

them neai^r the oentm lof waimdi in their body* 

« 

At least it is evidtatly with a view to waraidi 
that the extremities of their feet aie so ofitai 
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vered with hair, or ibathers. Their oi^aoia of 
breathing are likewise narrower^ that the coM 
air which they respire may liot get into their 
lunga in too great a quantity at a time* It is, no 
doubt, on this account that the foxes and white 
bears of the North have a long and pointed muzzle, 
in contjradistinotioa to the tigers and lions of the 
Souths in which it is short with wide nostrils. 
The elk of the north of America has proti^ 
berances which appear to protect the opening of 
these organs in him \ and the Tartars of northern 
countries are obliged to open, with some degree 
of violence, the nostrils^of their horses, to fadli- 
tate their breathing. in the rapid movements which 
they make them jexecute. If the feet of the 
animals of cold countries a^re all similar in b^ing 
nearer to their body, they differ from each other 
in point of shapcj agreeably to the nature of the 
soil which they inhabit* The feet of the reiur 
deer are cloven^ and separate in walking Xs> pre- 
vent sinking into the snow where it seeks its food. 
Other animal^s and particularly sea-birds, such as 
the Arctic diver of Norway, have a feathered co- 
vering all the way to the point of their toes ; the 
.white bear is arn^^d with claws to catch hold of 
floating icej whil^ the heavy amphibious animal 
called the s6a-lion, no bad emblem of a cadsiof oil^ 
hiA tw9 strong curiFed te^ with which he 4rags 
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himself along the strands of Greenland and Spitz- 
bergen. 

Among the inhabitants of the Eolian moun- 
tains we ought, no doubt, to reckon those which 
fly about, whether birds or insects, and which 
are to be found in all situations. We have given 
an idea of the manner of flying in these animals, 
in treating of the atrial harmonies; we have 
spoken likewise of the mode bf flying of some 
quadrupeds, as the bat and flying squirrel; we 
shall now say a few words on the manner of walk- 
ing of animals which have more or less frequently 
recourse to the wing. Birds have two feet, gene- 
rally divided into four toes, three of which are 
before and one behind, for the purpose of laying 
hold of the branches of trees. They take so firm 
a grasp of them as to remain asleep on them dur- 
ing the most violent storms, and sometimes to 
retain their hold after death. They have a vari- 
ety of methods of walking along the ground : 
some, like sparrows and magpies, are in the habit 
of skipping ; others of dancing, like the Numi- 
dian crane; others of poising themselves from 
right to left, like the duck and parrot; while 
another class walks with all imaginable gravity, 
like the cock and peacock. Most insects have 
their feet armed with little claws, by means of 
which they take hold of smooth and polished 
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InxUes. Claws and crooked nails are given to 
Urdfi, . not because they are carnivorous, biit be- 
cause tbey are in the habit of climbing trees an4 
steep heights. A cat has hooked claws, because 
it is destined to climb^ not only %vees^ but the roofs 
of bouises to seek its prey ; while the dog, carni-» 
vorous like the cat, but destined to find its food 
on the ground, has no curvature in its claws. A 
similar remark will be found to apply to the claws 
of the tiger, the lion, the white bear, accustomed 
as they respectively are to climb rocks or ice, in 
contradistfiiotion to the fox, the wolf, the hyena, 
which are equally carnivorous, but destined to 
inhabit plains. As to animals that pasture in 
steep mountains, such as the goat, the doe, the 
chamois, .the paces of the Cordilleras, they have 
cleft feet terminated by two claws, with which 
they support their weight on the hardest rocks, 
where they thus find no less than eight points of 
contact. But it is particularly in insects that we 
have an opportunity of observing the care of Na- 
ture in preventing light bodies from becoming the 
sgoil of the \^nd. They have not only in gene- 
ral sharp claws to their feet to enable them to 
take hold of substances as smooth as ice, but 
they have a kind of tubercles, between which 
they draw in their claws^ like cats, that they may 
pot unnecessarily wear them in walking on plain 
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ground:. This cvrio^u^ 4ppend«ge ifisf be seeik id 
files in our rooms, when going up and down ^ 
|)cg^ndicoIftr gito of dur windows. Some ea:<^ 
terpillarSf like the one which lives eti the trem- 
bling leaf of the poplar^ hare^ in addition to tiie 
ordinary daws attached to their rings^ a kind of 
circular sHppef formed of hooks^ which holds 
them fast to the leaves of those trees, subject as 
they are to perpetual motion by the winds* 

The animals which inhabit only the topa of 
hydraulio mountains, or the bases of littoral mouni^ 
tains, have difierent methods of amoving forward* 
Hie former, in warm countries, are covered with 
tufted hair sufficient to protect them fr6m dam|i : 
this is the case of apes^ who have five toes to each, 
of their fore and hind feet, with pliant tails by 
means of which they lay hold of the elastic 
branches of bushes, and leap over precipkes. I 
have seen them, in the Isle of France, run along 
the slightest cornice of a lofty rock, on the sides 
of which they Uioked as if sculptured in relief. 
Squirrels living in snowy mountains have still 
thicker furs ; some species in the north of Ame- 
rica have bunchy tails with which they cover their 
heads, and which serve them occasionally as a 
screen against cold. Another species is found 
with a membraneous skin adhering to their feet, 
by means of which the animal springs from rock 



io rook« Siicb it the case with the squtrr^ft <^ the 
Biarshy mouDtains of. Labtador. Birds iit higfa 
and miriy sitoatkms^ tuch as moat sea-birds and 
birds of 'prey> and even pigeons, have the upper 
part of their plbmage very close^ so that the raio^ 
and sometimes even the sportsman's ball^ glide 
from off its surface. A gT»t number of insects 
are evidently shkped with a view to enable them 
to lay held of moist ivalls. The spiders, and -ft 
hund^er of other weak insects^^ have the instinet 
of foreseeing rain, vrfaich is so contrary to their la^^ 
hours ; but a anail, sheltered by a scaly covering 
takes a delist in moving akmg damp walls by 
m^ns of his asuscular iind glutinous membrane^ 
A stmikr diversity exists in the manner of 
moving alcmg the lower part of littoral moun«- 
tains. The sea-snail makes his way here, Kke 
his brother of the land^ by means of a nmscular 
membrane^ without ho%T)N^r having any gluten 
to assist hin in gliding foi^ward, because the soil 
which he traverses is afways wet from being 
under %vaten The iinivalves are the only de- 
eqsription of ^U-covercd animals which live on 
dry knd, because their shell bears wholly upon 
them^n by means of which they move forward. 
The shell is thin m land-snatls, while it is 
thick in sea^snails, exposed as they are on the 
shore to the rolling of stones ai^d pebbles, while 
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at the j^une time . it < is so light as to .btf borne up 
by the salt water. The consequence is that sea^ 
s»hells arein the aame ndaliqa in pcdnt of density 
to those that' are foand onnvers or on thp ground/ 
as sea viGater» impregnated with salt^^is in point of 
weight in regard to river water ; Natiire having 
iestablisbed throughout a perfect harmony between 
the elements jand the animals of siniilar species 
which inhabit them. A large buccinium is- no 
more buj^^ned by his weight at the bottom of 
the set 9 than a land^-snail .with his thin coating 
on the braach .on which he creeps. Tl^ heavy 
nautilus^ as well as the . papy racea[j rise on the 
surface of the sea by mailing a vacuum in their 
numeroi^. httle cells. They then raise! a^ kind of 
aaily anjl^o, where Nature guides them by aid of 
winds i^od currents. There ace no bivalve shell* 
iish ojn the . land, because their two shells with 
theii: hinges iniist be raised laterally hy .water, to 
receii^e support from the kind of tongue which 
serves theiii as a leg. It is by moving forward in 
this manner that the cockle, the pinna, marina^ 
jthe d^il, and the musek, walk or rather drag 
themselves along. The .Crustacea, such as the 
urchin with its long spines, roll . upon the sands; 
others, armed by eight toes divided by three joints, 
like the lobster, the crawfish, and the Palinurus 
Homarus, move backward among the rocks, or 
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sidewise like the crabs. They have likewise two 
formidable claws like pincers, with which they de- 
stroy the petty shell- fish which serve them as prey. 
It is in places such as these that we find the coq« 
ger, which glides along like a snake. It is on 
the sea-shore that we find a number of amphr* 
bious or aquatic insects ; it is there that the pa* 
gurus bernhardus lives on the dry strand. Nature 
not having covered his hinder parts, that he 
might lodge them in an abandoned univalve. We 
thus see that nothing is lost, the covering of a 
snail serving for a pagurus, and the industry of 
a dead animal to meet the wants of one that is in 
life. Creatures living at the side of water appear 
to combine all the organs, and all the instincts, 
of those which live in the three elements of whose 
borders they ar^ the occupants. Who. could enu- 
merate the various modes of motion adopted by 
sea-birds and amphibious animals ? ,Theformier 
have a reservoir of oil near the rump, which they 
\ise to trim their feathers, and preserve them finom 
the bad effects of too much moisture. Amphi- 
bious animals are '- very numerous, and form 
striking contrasts with each other, from the sea- 
calf which exposes his young to the sun on sand* 
banks, to which he drags himself by his short 
and membraneous fert, to the long^necked, shorts 
legged :flamingo^ which stands erect with his feet 
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in water^ and with his rump fixed on the top of 
e little mound of mud in which he hatches his 
eggs. The one n marble-coloured^ and looks as 
sMtbre as a piece of rock ; while the other, of a 
bright fire* o^onr J appears like a flame arising out 
of the bosom of the water. 

Oii examining the motions of animals along 
the ground, we find them still more numerous 
than the foregoing. Their feet are not terminated 
hy bones^ but by a horny substance, which 
snites the i^parently opposite qualities of hard<* 
ness and elasticity. This substance is thus better 
calculated to go through its functions without 
injury, than bones which would naturally be 
worn away by rubbing. It sometimes covers the 
whole body of an amphibious animal, such as the 
tortoise, and defends it against the iall of stones, 
aa well as against the rubbing of sand. In amr 
phibious animals this homy substance seems 
ibrmed by an amalgamation of scales, and in 
quadrupeds, of hair. The trace of this hair is 
very clearly apparent in the horn of the rhino- 
ceros* nose, as I have myself seen in the case of 
that animal at the Paris menagerie, who had 
worn down his nose to the stump by .rubbing it 
on the paling of his enclosure. The hair on it was 
large and straight, as may be seen by looking at 
the parts preserved in the Mtiseum olF Natural 
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History; but it is thia and interwoven an the 

horn of the foot of the horse^ exposed as he is to 

a greater share of fatigue. The horn of anioials 

supported by interior bones^ a? those of the head 

of cattle and of goats^ seems^ Uke the hoofs of 

their feet^ to consist of scales* In the feet of 

animals the hoof grows over and over again, 

altho\igh incessantly worn by rubbings and 

pressed down by tlieir weight. In the horse this 

homy substance is of a single piece ; circular ami 

somewhat hollow beneath, that it may sink less 

into the gr(»md ; and sloping inwardly from the 

fore-part, that it may receive a support in the 

ascent of nK>untains. It is common throughoirt 

all Europe to cover the inside of this with a 

setpi-circular iron, £istened with nails, under 

the impression that an iron shoe prevents the 

horse's hoof from being worn, and gives greater 

security to his step. We need not wonder that^ 

in countries where men cover their own feet, 

something of the same kind should be <lone in 

regard to animals ; but I am by no means «ure 

that the walk of either is benefited by it. It is 

not the practice to shoe horses at the Isle of 

Bourbon^ where I have seen them run, Uke goats> 

amofl^ the rocks with which that island is 

covered, and the consequence is that their hoofi 

acquire an extraordinary degree of hardness. The 
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negroes, who go barefoot, experience a great deal 
t>f difficulty when they wish to 4>ridle and saddle 
tbem, although negroes run along these moun- 
tains much better than any European. 

Quadrupeds, who, like cattle, are destined to 
traverse the soft soil of meadows, and the marshy 
banks of rivers, have cloven feet. They are shod, 
and with great propriety,* with iron plates, when 
taken away from this their natural footing, and 
made to move along the pavement of our towns 
and roads. Similar precautions are taken even 
with cows, when brought from a distance ; but 
they are superfluous in all cases where the ani- 
mals remain in the situations intended for them 
by Nature. Cloven feet do not sink easily into 
the ground; and in addition* to these, cattle have, 
above and behind, two addititional points of sup- 
port on each leg, so that they have altogether no 
fewer than sixteen different defences again3t 
sinking. 

The case is the same with the feet of the hog, 
an animal often found in marshy ground, and 
who in fact takes a pleasure in wallowing in it 
As he lives principally on the roots which he 
seeks there, he has around his long muzzle a 
ipout, gifted with an exquisite sense ' of smell, 
.Irith which he digs up the ground. As hi^ 
hind legs are higher than those before, and 
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his head is moved greatly forward, the whole 
weight of his body comes in aid of his diggifig 
labours. His hind legs, like those of all other 
quadrupeds, form two kinds of arches, curved 
baokwards, not only for the purpose of support- 
ing him when placed against the ground, but to 
aid him in springing forward. I conclude there- 
fore, in contradiction to the current notion, that 
the body of the hog bears no resemblance what- 
ever to that of a man, whose legs, on the other 
hand, form two curves forward,, towards the 
knees, in order that, as he is destined to walk 
erect, they may give a backward inclination to 
the greatest portion of his weight. 

To return to the shape of the hog, destined to 
turn up the ground, we may consider him, from 
his incessant activity and from the nature of his 
motion, as a kind of living plough. Our plough, 
though celebrated in mythology as a sublime in- 
vention of Triptolemus, is nothing but a very imper- 
fect imitation of the shape of an animal which we 
look on as formed with very little pains at the hands 
of Nature. The weight of our plough lessens its 
action by pressing on the hinder part ; while that 
of the hog is increased by his forward pressure. 
Our ploughshare opens a furrow only at one 
side, while the round snout of- a hog opens two at 
a time, and labours in every direction. ' 

2 
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Ooce for all^ we ought to acknowledge that 
the machinery of Nature is much superior to 
ours^ Msd may be applied to a variety of uses. 
Sheep and goats, which seek their nourishment 
oo the steep sides of hills, have likewise cloven 
feet ; they ane accustomed to take hold by means 
of their hoofs, and the goats often make use of 
those of their hind feet, to stand upright, and to 
browse on the upper part of shrubs. 

Small quadrupeds which, like rats, live 00 
fragments of almost any substance, and iShape 
their way in every direction, have claws 
irith which they climb during night along th« 
rough side of a wall, to the height of almost 
thirty or forty feet. They have, moreover, four 
eutting teeth, which are prominent, and sharp 
as a chisel, with . which they find means to eat 
through beams of more than a foot in thickness^ 
and of the greatest hardness. Of this I have 
been a personal witness in the Isle of France* 
where I lived in the second story of a tower, 
where these animals found means to penetrate 
during the night. They are so numerous in that 
island, and commit such ravages, that the only 
way to save victuals from their devouring mouths 
is to put them in warehouses supported by four 
pillars^ surrounded at the top part with tin plates* 
Receptacles of that description might be useful 



^n Europe for c^ont^iniDg gntm ; ^ey woXiId not 
etaly. forQi a defepice f^iq^t ravag<ss of that de- 
scnption^ but, what i» more; against moiatura^ 
whioh ii> our climates i^ much more to be dreaded. 
Animals inhabiting spots where v^etation goes 
on^ as well as insects residing in vegetables^ , have 
very ditfb'ent methods of moving forwards : ^ the 
chief ingenuity is displaced in the case of ttil& 
smaller animals. I ha^e already mentioned the 
alow-paced snails which creeps along the branches 
of trees by means of a muscular membrane^ and 
of a glue which the strongest winds cannot shake. 
I have qcK>ken likewise of the hooked slipper of 
the caterpillar, whose abode is on the moving^ 
leaves of jthe . pedlars. A number of caterpillars 
have not only rings which serve them^ as feet^ 
but threads by means of which they hang in air, 
and longhair around them wiiieh preserves their 
tender bodies in case of a &1L Insects living 
under the tufted grass of meadows glide to the 
bottom of their roots, and are enabled to run 
rapidly thither fay means *of the. ^hape- of their 
&et, and from their bodies being smooth, or in* 
closed in cases, as is the case with beetles and 
republican ants. Others, which' derive their 
nourishment frooi^, stalks of grass, and which, 
like grasshoppers, cannot run along them, have 
twx) long legs with springs, which enable them 

VOL, II. 2 a 
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to make leaps in a parabolic direction. Somt 
insects of this diescription have likewise wiiigs^ 
by means of which they traverse immense die- 
tricts in innumerable bodies. They look lik^ 
horses equij^d for combat^ and carry what 
seems a sabre or sword at the extremity of their 
body. They may be called Nature's reap^*8 $ 
for they spread themselves throughout meadows 
abandoned by men and quadrtipeds. The inillo^ 
pede, unprovided with means of defence, seeks 
for support under stones and in the shade^ but 
when pursued by his enemies, he by no means 
trusts for his escape to the number of his feeble 
feet; like another Proteus, he metamorphoses, 
himself forthwith, and instead of a creeping in^' 
sect becomea a rolling ball. 

What shall we say of the walkj or mode of 
movement, of those animals who live by preying 
upon others ? The spider, driven from its am- 
bush and unable to find a road upon the ground, 
makes one for itself through the air; itw^eaves a 
thread, and, when the wind has fastened one of 
its extremities to a fixed point, it runs along it 
^ike a rope-dancer. This aerial bridge serves 
-sometimes for the accommodation of other insects, 
and particularly for the feeble cochineal, which 
it. enables to pass^from the thick leaf, of the 
cactus, lyhere it was born, to the spot where it is 
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about to fix its brittle trunk under the shelter of 
tfae thorn. Otlier insects introduce themselves 
under the. hair of animals^ or skip/ like fleas^ to a 
distance of a hundred times their length. «' Who 
would undertake to describe the different organs 
of motion in land-'animals r They are as numer- 
ous as the obstacles they have to encounter. The 
movement of terrestrial- animals is more varied 
than the swimming of fishes orthe flight of birds; 
and their feet are much more numerous and 
diversified than the fins and wings of the two 
other tribes. It very seldom ha|)pens that » 
quadruped has either fins or wings; but most 
amphibious animals^ all birds^ all insects accus- 
tomed to take to their wings, and' even' almost 
all aquatic insects^ are provided with feet. 

In fact it is to the earth that the majority of 
animals attach their existence: winged itisect^ 
make their nests there^ and those which live in 
water come to spawn in the vicitiity t>f lahdl 
All who make it the scene of their movement 
make it the scene of their repose. Those which 
inhabit the frozen zones and hyemal mountainaT 
are clothed with tufted coverings/ and with skins 
provitled with feathers or down; on which they 
may securely rest in the midst of ice and sibow/ 
The tenants of the frozen ocean in the north and 
south, such as whales, have, Under an el^tic 

2 A 2 
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coatings layers. of fat « of great thickness, which 
preserve their natural heat^ and protect them from 
the shock <^ floating ice. Others^ hke the sea^* 
Iion> which motre slowly along the shore, are 
covered with a loose skin and soft fat ; hke a flasl( 
of oil, they glide/^ without trouble and without 
danger atong rugged rocks, and sink there intd 
profound sleep amid the noise of the raging 
waves. Others, inhabf ting generally the bottom 
of waters, am found to seek refuge occasionally 
in the cav^ns of rocks. It is there that a number 
of fish^ in a stiffened state, come toJook out for 
^ tsylum ^iDst winter and against old age, 
that long winter of life. It is in such spots ae 
these that the feebler kinds of fish are placed by 
Nature beyond the rage of the tempest«> 
- Shiell^fish carry with them a^roofy tovering, 
which protects them against the fall <^ stones and 
tocks. The inside: is not smoothed by down ; 
but a splendid burnish of the richest colours of 
the East afibrds a soft resting-place to their ten* 
der .fleshy dnd covers the inside, and sometimes 
the outside; of their habitations^ The muscle, 
shaped like a boat, casts anchor on the strand 
with a hold as secure as a ship's cable^ The sea- 
snail IjBtys hold of rocks by its membrane ;, the 
lepas by forming a vacuum in them with its fun- 
nel^ the oyster, the vermicularia, thecoral^ and 
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the madi^pore^ are fastened to rockf by mesms. of 
1^ cement calculated to withstand the dashing of 
the water; while others, like the dail, penetratt 
the side of calcareous rocks by meaqs of thei* 
shells^ which are rough like rasps. Some appear 
to have the power of foreseeing the storms^ and 
of taking shelter from their rage. Thi* they ao^ 
complish by immersing' themsdlves entirely in th# 
sand, like the 8mooth<*coated shell-fish* The sett^ 
worms- without any covering, and d^^mimber of 
f^mall fish, as well as tbe huge tridacna gigas^ r^ 
main imnsoveable on the reefs, mader shelter til 
thefir thick Vaults ; but the crustaceiEi, such as fho 
lobst^and crab, takidi sbeltBr amongst the^roll^ 
i6g stones, and as they would be exposed them 
to have their okiws broken. Nature has given 
thena the power of re-producing them itf the 
same way as she has .given tree* the power - ©f 
sending forth branches to repair the damage of 
the winds. ; ... 

But why should we seek to p&n^^te to the 
bottom of the sea for the sake of observing the 
means of repose provided by Nature to living 
creatures ? We shall be at no loss to find suffi- 
cient examples on land* We have already re* 
nyarked that the hind legs of quadrupeds form 
A kind of buttress,^ ^nd we aretnow 4o observe 
that their fore4egs at^ perpendicular ; the ferm^^ 
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being instruments for moving forward, the latter 
for aupjjorting the superincumbent weight. In 
feet it is on the latter that they stop and rest 
even their heads when asleep. Nature has more- 
over given them a belly without bones, on which 
they naay recline their whole body, particularly 
after extreme fatigue. At the same time, by way 
of enabling them to vary their attitudes in stand- 
ing as well as in walking. Nature has covered 
the thighs and shoulders of the heavier animals, 
well as horses and oxen, with fieshy and pro- 
minent muscles, that they may be enabled to 
take rest by turns on either side. She has des- 
tined them likewise to live in the midst of 
meadows where the grass affords, them an ample 
couch. Others find retreats prepared for them in 
the mioss which covers the hollows of trees and 
rocks; such are squirrels, marmots, and porcu»* 
pines. Other species again bury themselves in 
the bosom of the earth ; such as rats, rabbits, 
moles, bees, wasps, ' may-bugs, crickets, ants, 
ground-worms, and a crowd of other insects. 
These deposit in the earth the cradles of their 
young, and contrive to introduce into them the 
sun and air, the two primary elements of life 
and vegetation. , I have seen a meadow, adjacent 
to my residence on the banks of the river of 
Essonne, full of an infinity of holes made by a 

6 
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species of beetle, without having a single fodt free 
from the marks of these insects. Each: beetle 
stood in the sun at the entrance to his little hde^ 
and when I passed that way by a path leading 
across the meadow, at every step that I tobk^ 
thousands of these insects drew back at the same 
moment to right and left. It was in vain that I 
attempted to catch a single one ; but towards the 
end of autumn there arrived a ilumber of crows 
which took up their station in that quarter for 
the winter/ These formidable enemies waited 
patiently on the spot^ and when a beetle a]^ared 
at th^ mouth of his hole, they swallowed him 
immediately, so that they cleared the meadow 
entirely, and were ' instruoiental in restoring the 
vegetation ; for the grass had already sufiered 1^ 
the labours of these insects. It is, no dourbt, 
•with a view to enable them to pierce the earth, 
that moat beetles have their wings provided vfiiit 
a polished sheath, which is frequently oily to 
prevent injury from damp. 

As soon as the sun, the grand spring of the 
movements of animals, sinks bel6w the horizon, , 
each withdraws to his place of rest. The gilded 
insect lies close to the bosom of a flower; the 
butterfly folds back its wings and fill] s asleep on 
the petals; the bird perches on a branch under 
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the shelter of leaves ; but mb his head And long 
neck might incline him too far forwards^ -and 
irould moreover he exposed to the nigfak .oold^ 
he pots it under one of his vvings^ and brin^ it 
near the warmth of hi% breast. The quadruped 
sinks in sleep sit. the bottom of a tree, folding 
his legs under his body. Could we then hai«e 
an opportunity of contemplating the landscape^ 
we4should see all its inhabitapts in new .attitudes 
aad motionless. It is thus, that end the labouvs 
of animals accustomed to go abroad . doring the 
day; while those that seek their prey^ by. night 
go Ibfth generally with the rising moon ; a« if it 
were ordered that there may always be some; eyes 
that profit by light, however slender, and that 
are attentive to the spectacle exhibited by the 
uniiverse. . 

, . Whfflk .winter,, which may be called the. night 
of the S^ear, draws near j^ .when the sun passea 
into .another. hemisphcM, and the north wind- 
shakes the forests and.^starips thenr^ of their ver« 
dare; most insects seek a retreat in the heart of 
firuits> )Under the bark of tratsFy waA in tthe* solid 
^t of their trunks ; others, changed intbenym*^ 
fiuB^ and become thespart of the winds^ hMig 
on threads, and seem to find their rest in a kind 
of pevpdkiial agitation* A number of lurda take 



sbetter in the hollows of trees^ and under tb^ 
evergreen foliage of the fir and ivy ; the mariiKA 
&lls as4eep'in« the hollow of the rocks. '' '^ 

•' 3ut wheft the lapse of a certain number of 
revolutions of the sun and moon announces the 
Approach oi a night which with them must last 
for ever, each seeks to end his days near his 
accustomed habitation. The domestic fly^ fond to 
the last of lights expires near the windows ; and 
the butterfly, wjth extended wings, sinks into 
rest at the foot of its favourite flower. The faith- 
ful dog quits his couch, and yields his last sighs 
near the spot which he has watched ; perhaps at 
the foot of a master whom he has guarded for 
years. The elephant retires to die on the borders 
of a stream in the midst of a shaded valley. 
This remarkable circumstance is attested by the 
African hunters, who are quoted by Bosman, the 
traveller ; and it is perhaps to the effect of this 
instinct that we are to attribute the great number 
of elephant-skeleton^ found in a collected state 
on the borders of rivers in Siberia. Man, faith- 
ful, like every animal, to his natural habits, feels 
also a strong desire to breathe his last in his native 
land. When the moment of death draws near, 
he casts his view toward heaven, and looks around 
for a friendly hand to close his eyes and erect 
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his tonib. This double instinct, towards heaven 
and towards earthy is found to exist among the 
most uncivilized part of the human species^ and 
cannot be traced^ as far as we have yet been able 
to discover^ in any animal. 



i 
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Terrestrial Harmonies of Man. 

f Come and inspire my mind^ Celestial Harmony 
of rest and motion. Thou art not in man that 
blind attraction which fixes him^ like an inani- 
mate body, to the surface of the ground, nor art 
thou in him that law which makes a planet 
describe an ellipsis round the sun by a combi- 
nation of double jnotion. Thou art an emanation 
of that universal soul of the world which organizes 
every object for a specific purpose, and to which 
inotion and rest of every kind is subordinate. 

It is to thee that we are indebted for the first 
lineaments of the human frame. Our bones are 
arranged with exquisite skill; joined by cartila- 
ginous, and provided with fibrous muscles. Our 
limbs receive their impulse from muscles, and 
tbe circulation of the purple streamlets in our 
veins is almost as wondrous as the course of those 
worlds which derive their light and heat from 
the orb of day. 

It is by the invisible impulse of the harmony 
of rest and motion that the eyes of all animals 
are opened and closed. It is this which calls us 
forth in the morning when the sun appears on 
the horizon, whether we employ ourselves in 
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traversing mountains and valleys, or in gathering 
those fruits which we have reserved from the 
' hounty of Nature. Different employments belong 
to difference of age and sex.. Young females^ 
formed on a tender model, give a preference to 
tranquil employment. Seated under the shade 
of a tree, they twirl the distaff , with their fingers, 
or make the shuttle glide through the web. But 
when the moon begins to spread her silver light 
on the meadow, they delight in joining their fair 
companions in the dance. Our sex, animated by 
the sight, forget the labours of the day, and join 
in the sportive round. • 

The hairniony of rest and motion operates on 
aU our actions without our being able to analyse 
the principle or its manner of exercising its 
iiafluenee. A philosopher may indulge ^nsatioos 
of surprise on considering that movements so 
'skillfully combined as those. x)£ the human frama 
should be under the direction of minds so 'little 
informed as (h(»« of the m^or part of mankind. 
He may consider us as having a double kind t^ 
soul, the corporeal and the mental ) the former 
wholly under the direction of the latter. He 
may farther speculate da the ignoraiice of our 
minds in regard to the complicated machinery 
W€ thu^pot'irr.motianicUke those eastern monarcbs 
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who, without !a knowledge of their sobjects, iskue 
an order affecting a whole empire, by a inere sign 
transmitted by a mute to a vizien 

Uninstructed - however as the humai^ mind 
frequently is, a desire of knowledge is very 
generally found to exist in it. Not satisfied 
with its actual state of information,' it has a 
strong wish to collect the history of the past, 
^lid to anticipate the events of the future. From 
this world, where it fills a humble station, it 
turns its efforts towards heaven, and dwells with 
transport on innate feelings of infinity, eternity, 
glory, and immortality; It may even be said to 
feel the same kind of consciousness from imprest 
sions of this description, as from those which are 
merely corporeal. Our minds niay be considered 
an emanation from that Divine Mind which 
governs the. world, in the same way as our body 
is made up of elementary substances, and affected 
in its operation by those influences which i*egulatd 
the works of Nature at large^ 

Our soul, said Marcus Aurelius, 'is a *^ god im 
exile.*" It is in vain that, stimulated by its celestial 
instinct, and aided by the ac^ired knowledge of 
past and present ages, it seeka to penetrate aiid 
comprehend the surrounding works of Nature ;-*»• 
its progress is confined in a great measure to 
external observation. Enclosed in *a body,^ it at 
like a navigator in a feeble bark, in the midst of 
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a stormy ocean, who seeks to land on some ol 
the islands of which he perceives the shores. He 
may s.ucceed in acquiring an idea of the outline^ 
and in giving names to particular olyects ; bat the 
interior of the country, and the manners of its 
inhabitants, remain hid from his observation. Our 
arts and sciences, in spite of their pompous 
names, are but remote and illusory images of 
the works of Nature. Painting, for example, 
gives us but a mere sketch of the earth and 
^y, representing very imperfectly light, air, 
water, earth, and vegetables. Sculpture is liable, 
to the same objection, end exhibits tp us, in 
her most finished pieces, figures which can 
neither move, speak, nor feel. Poetry is pro-* 
verbially founded on fiction, and affects to give 
a divine character to things which are merely the 
works of a Divinity. Even the sciences, which 
we call exact y are limited in their progress^ and 
founded frequently on uncertain notions. Mathe- 
matics admit points without surface, and lines 
formed of points possessing length without- 
breadth, which is a double contradiction. Wa 
are still unacquainted -^ith "the precise relation 
of the circumference of a circle, to the radius 
which generates it. Our theorems; are merely 
^ketches of some property of an inanimate sphere, 
but those of the living sphere of the sun are 
almost wholly unknown to us. Our astronomical 
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knowledge^ in like manher, does not go beyond 
an acquaintance with the apparent motions of 
planets. 

Yet, to arrive at a knowledge of the different 
relations of man, let us not hesitate to follow 
the route which those orbs that are the primary 
movers of our elements seem to point out. If 
we go astray, it will be in the footsteps of uni- 
versal reason, not on those of our own, which is 
so feeble and so versatile. We shall . now endea- 
vour to exhibit the relations between man and 
the terrdstrial harmonies, in the way we have 
already done in regard to the aquatic, the aerial, 
and the solar. We have seen that he is in cor- 
tespondence with the air by means of his lungs, 
and with, water by means of various organs ; and 
we shall now proceed to see that his whole body 
is in harmony with the earth and her different 
productions. 

A kind of analogy may be made out between 
the surface of the earth, diversified as it is by 
mountains, valleys, or rocks; and the human 
body, covered by muscles which are separated by 
intervening cellular membranes. Our veins may 
be compared to streams and rivers, and our 
blood, circulating in our veins and arteries, may 
be atscounted similar to the waters of the, ocean, 
which experience a regular flux and reflux. It 
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deserves to be mentioned that ttiis circillatifm is 
more rapid in .our childhood; tjtlai) ip. our , inaty:r^ 
years, which may partly account fot the fire and 
inip^Ltifnce of the former when contfgst^d fvith 
the phlegm of the latter. • ' 

The analogies which we .hav^ imagined be- 
tween the earth and the humeri fi^re are <pm- 
iQPp to all animals^, though not in an e'qual de- 
gree. The more we extend our itiq^rieS into 
the stri^cturQ pf our bodies, the mbre shiStU: we 
Jhave to admire the wisdom of the Divine Artist 
The most varied landscape preleivis nothiijg 

equally impressive, notwitlistandin^the'nlSgnlfir 
cence of' its forests, the height of its moutitaiii^^ 
the windings of its valleys, or the extent"' of it's 
plains. Describe a circle by walking round ii 
fin^statuie, and. you will find in it a, different 
view at every change q£ posture ; Wfc at the 
human figure, whether seated, erect, or extended^ 
on a height or in a valley,- and you will discbvdt 
in every attitude some new source of admiratioli. 
The artiats, who have been in the habit of deli^- 
neating,it during sp many ages, .fipd the s^tne 
endless variety in its form as the mpralist in its 
fnental affections ; and it requires the l^balir tdF t 
life ito be able to exhibit, . in a Qatdral mimti^i 
its beauty, its proportions, and it% Various^ ^l!S£J^ 
tions. In regard to animals the dise uiMxy d& 
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lereQt^ their bodies being frequently disflgared by 
hair;^ feathers^ or scales, and their iaeulties con* 
£ned to one kind of exertion. Man alone ap« 
plies his understanding to Nature at Iarge> aad 
alone displays hb personal beauty in an un» 
clouded state ; he comes naked from the hands 
of Nature, not that he mvf be exposed, as some 
malicious persons have satd, to injuries from, the 
elements, but that his reason may be exerdsed in 
providing the materials of clothing, in the same 
way as in procuring iK)od and lodging. Bo not 
1^ spoils of evety animal become subsenrient to 
our accommodation, from the lion's skin which 
covered the shoulders of Hercules, to the tram* 
parent thread of the silk-worm which veiled 
JDigamra? 

Observe a beautiful female in a garden gatfaefk 
ing fruit and flowers, or sporting in the meadows 
with her young companions, and new beauties 
will be discovered in evety movement of hef 
head, arms, or hands. See her some years after* 
wards surrounded by her femily, and bearing an 
infant in bi^r arms, and you will not fail to dts« 
j^met a pleasant subject of contemplation ki what 
is nothing else than the natural attitude of her 
fWtoru The auctions of her mind are still more 
worthy .ol attention, and may be traced by turns 
on Her countenance. Candour itts^ on her tort-' 

vol,, n. 2 B 



bead; .coHtj^g4-a^^Alfat sb^vi^ im bier eye»; 
modestyj i^s^k^ l)er. cbeejc^ and tl^e.. qiat^raal 
smile 19 oil ^erlips, ^he spe^^% and the o^fr. of 
ibe^hearervi&.cl^rtn^d with the nul4 3o^ndsof ^er 
iroflce ; c^fjpfort, h^^pcj^ 5?Q^ proc^^ from .her 

piQUth to. the; l^e^rt of h^f huf baqd. 9ff4 P^A^^Pl^ 
j^mive iv^ 1 9ng«r. thp pi^er-pieq^s of th^ Grecian 
6ci)Ip|ors ; the Apo^o^ filelyidere \s but the fij^^ 
wofik <rf; Pliidips, iDihile the Mw^m /wnct.is tbq 
finest 4VQr^ of ;Natujre. -t. Never, did maifb^ receiva 
|npr^t0^an,the.)es;ter^l pa,rtof tlj^.h^fnan figure 
^t the; band of l^p si^ulptor ; . wi^hij^ it ; .^emai^i^ 
J^fel^ ^j^ un&eling ; but woip^ is jsilive to th^ 
lo^uew^pf ijei:j^ajcer, aod afford*. jiji l^rs^If thq 
|no$tta%:tli|g pf*^ ^ l^i^ a^ip^rintendipg provi^ 
dence. . In , covering the earth with his tbountjTji 
po4.£avf fi&Jibfr|y to eiyoy it^ but he raised us 
lik^T^ise ^bpve fhis lower ytrorld by, engi^vijQg oa 
«ur Q^s iin i^ea of himself; he xoade l^is wprk^ 
^fjre.^ % jOfHlel for, ^he pxefcise pf opr undcr^ 
st^dipg% .that he i^ight approximate, us to hin^n 
self, and tem:h us that we were reserved for . ^ 
future life in a higher spherq. 
' vNa^ur^^ ^fter affording to nxdfh the tneai^ of, 
scaliipg thptsteepeft situations, by tl;ij^:9limbes'^4Ui4^ 
bushes which , she . prpduc^^ in, thes^ . spots^ , gi^ . 
^red for bis, r^se a soft couph ifx the grassej9L,o^ 
the meadows^ and in the moss which crowns the^ 
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Y6dki. It is in ^trch 'isitttations' as- these that he 
often> when in an uncivil izied state/ passes the 
night abne, as when in childhood on the mater- 
nal bosom, \Tithout experiencing' any inconve^ 
nience. We who/ in these days of eSeminacy^ 
have accustomed* ourselves to every indiidgeiicey 
wotlld' expose ourselves to Thenmactism by passing 
even, at day on a damp 'spot. '. Yet the habit of 
exposure would soon restore our natorab tempentK 
ment: During the revolutionary war the French 
soldiers made their campaigns; in general) without 
tents^ and^ passed- the night without . any cc«rer» 
ing. ^ It was accounted aa extraordinary piece of 
news to be told in the mornii^ that atnighft they 
should take up their quarters ikt the shelter! of 
vi^neyards, imperfect as it was.; a trendior.ftir* 
row was their customary abode for the nt^ht^ 
This shows that the vapours of the earth are not 
always so hurtful' to us as they are tiiought. i 
have seen scorbutic patients cured by putting 
their bare legs into the pure sand; and I have 
made personally a trial of it in the calcareous 
sand of Ascension Island. It is said that, when 
w^ happen to be overtaken by mere weakmessi 
we shkll^ oti some • occasions^ regain strength b}^ 
br«fatln1Yg^the vapour of the ground ; a cit*cutri« 
stMt^ ivbidi may recall to the titieinory of tbt 
- • - 2 B 2 
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patient the ease of Antms, whoie strength te* 
turned whimever he touched his mother^s bosom* 

It is to the bosomof Natiife that we mechanic 
eally direct our steps in seeking a re^ng place 
against vexation. We take a pfoasnre in a soli-- 
taiy walk along a sedtnied naUeyi er between the 
steep sides o£ a monntainy as if the retired nature 
of the scene aA)rded solace to the distress of <mr 
mind. It nms beside the bordera of ike main 
that Homer represents Cbryseft lamenting and 
complaining to ApoUo of the injustice of Aga^ 
memnon in -depriving him (^ bis danglrter^ It 
was in a deep grotto. that Sabinus: escaped^ during 
seversd years^ the vengeance of Vespasian^ and re* 
eeived the most tender marks of Gos^iigal oSkci^ 
tion. Itwarin going ootfrom thai hiding place 
to the scaffi>ld tfaftt the faidi&tl .compaaioa of his 
retreat said^ when brought %efece the £aiper<)r> 
^ I have passed faapper daya with Sabinus in a 
cavia tlian you* ia the eajoymait of day*iliglit» and 
llie lustre of imperial power.** . . / 

Finally, it is ia the^ bosom of ^tfae eartli that 
we seek at lart a- permanaent ;Tfq^Qae» vt rathev 
that we deposit the dbments . wbick we:.eeeeived 
from it^. It admits of no doubt that the mass of 
the globe receives; an anmmlr: wigmentatioii frem 
the decomposition of human bodies^, as weU as, of 
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tboie (tf all created hemg^. Geographic cakula- 
ton compete <^ total of mai^iid at neaiij a 
tbattsbnd tomions^ and it is prettjr generally al- 
lowed that our nambers are in a state of pro* 
gressi^e increase. It is Computed likewise that 
an exbtlag feneration remains in Hie Uttlo^ mom 
than (tiiirty years^ m tiiat on takUig H vieiir of itbe 
inhabited world we find that tho e»rrimt mortit* 
li^ is probabtjr not less than -SyfoC^ perions-an 
hour^ which is equal tosijebjnin a mimlte or tmt 
in aaeoondi Bvery time onr plilserbeats we may 
rackoor that a lirinf oreatum ihos .oomo in and 
anotlKr gone out of the world. ^ 

Tbisun w 4be pnmary cMse of ftU the iDBH»^ 
ment of org^ised bodies in the eardi. la-eoti*' 
sidering dierefare the rays of his light^./vehichaare 
80 visible finami a /distance on glass at ^ time of 
his rising or settings :w^ may look onthem^ in a 
manner aa the first^efoments of time.; ^y are 
mpHl as thotwinkltng of an eye, and a nrnnhw 
of tbem take place in .a second* We thall thua 
anriyeata dmsion of time still more minnte than 
any with which we are as .jret familiar* 

' -Wlwtam mxf be the origin of our sonla. it. is 
dtear thakt wb owe the relics of our body to the 
esMh ^ yet; al^MHigh the same end is common to 
aUy?me» inwe adopted iwry different methods of 
renderii\g th« last duties to their dead. Different 
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nations seem to haVe followed, in this respect, an 
impression derived froni the particnlar depart- 
ment of Naturd with whibh they happened to be 
iticfst in harmony. Sorne^ like the Rdmans, con- 
-samed the bodies foy iire i the inhabitants of 
XDtaheite dry their dead in the air npon aleoves 
^nnder the shade of tree*. The Hindoos^ on the 
-borders of 'thie Ganges^ abandon tliem to the cur- 
-i^nt'of tl|a(f nvdr which they consider ais sacred. 
^The*^ ancient Egyptians, 6n the otlier hand, 
covered the Head body with the aromaticresin .of 
^rees, wrapped them with linen, and preserved 
them in sycamore trunks. The Guebres plaeed 
iSiem* erect in a spot surrounded with vralb, and 
is[bandoned' them to birds of prey. Finally, PKny 
observes that no animal, except man, takes any 
pains to buvy ' those of his own species. But 
liowever vanous may be th$ means adopted to 
-discharge this final duty, it il clear that our ashes 
tet^ alfvays' re-united to 6artb. Its whole Surface 
may be said lo c5c>ntain, &^tvi 4o its rooks, the 
fragm^tlt^ and relics of bodies which otice were, 
in a state of animation. : -j • - t . 

Paris, the city where so matty come to learn 
tttbanity and propriety, is, I 'say it' with grief, 
die place where, of all others; the least negatfria 
shown to. the memory of those who onoe iwere 
dear to us. The inhabitants of that vast capital^ 



6ecnp\efi Witb'th^ gratiiiesltbn oif a- (bousMfd-^ 
triftiag oh^ctSy pr^iervi vety littt^ recollection ofr 
their felloW^cveatures after thejr are g^oer Ev'etv 
decency 5 iiire^iiedb to' the mode of intermenty is^ 
disregarded f tbe-geaeral 'place of burning beii^, 
at I have ^mentioned in a 'former part of this 
. work^< ttoose extensive trenches in. which . are 
throwadailfi wid3k>ut ctistinctioii ofagp or^ex^ 
wemed, .childreii^. and "odd oieo, -xnitil Jhe^ are 
flUed and :can .hi>ld m nunse^^ - In each : a di^nst*. 
ingspot afaend ifjfAiU kiok in viiin for die ashes > 
of i^ia fiieii4^: aiid be iMD^d trQiOflo^ tOTf^i at ap- 
pmdehii^ihosQ gulfs tif'deaihifrqniMrhi4[:h hoxioua 
vaiK>Ui!9aiiQ|^i{)etiiaUj^exh^ledl' :? ' ri^ 
-. ;The xiasii is veiy different amm^' li» Chinese^ 
whosd'gOTeniinCTit is^penbaps cme o£ the. oldest ua 
theiwbrid^ 'becaia|^.it ik feniided en* the law».of 
Nat«me.oiIlieir tdmfas oori:8titute a jmrnlipal wna^ 
ment af^be^qfivirans ,af '^ah cit^sj i EwiiyiaK, 
mily pQS{B^S8ee^as its' ]lrbpcrtjr ^a is^tt lot of land: 
inra n^hb^iirifl^tliill'^^whcro a hniib'^er gmtto is| 
hoUoTviedubut^ and 'i&e' tbodies of ihe femily de4 
posited .^h religious': rererenceJ ; The. entry of. 
the gnitto\W)erniaiiierri)ed With a few itreesy^wbiohi 
are Jioifar fmrn^exlabiting & revolting, iijqpearance^ 
that.traiDellecs «ffeeh sit down aiid r«s( under, their / 
shade. When a body is/coiisinned fay lape of^ 
time^ or by the effect of lime in the soiI> the 



376 H^MKMRM or HATVM*. 

boAM ai« finally committed ta th^ ^ftrth. Tho 
nearest iof kia c^mes at tba hen^ Af hia family^ 
acKl dreaiad in % cMrae linau ganoent. which ia 
laed round bi$ body witb a cordt to «Dyfct the re- 
lica: he depoiiCs tbam in an Mrthed urn ^titk he 
plaoea with thoie^ ^f hia . aMentofa in a certaio 
warn ti bis houae^ It.ia there Jbat^ abcording 
to the exiHcsaion. 6f.Jiivianal» ba.ftndauins filled 
witb teais i . and Jtm week st a. aingl^^ ^anloe the re^ 
maina of thoaa anoeidscm} wh«^ faa?e aiiooeeded 
ench otiieridonhg anccJearfVe ages* The impfta- 
aion ef great alotiqaity esnals e» iatrqngly. in a pri* 
vate aa int tbb/iaqpetial .ftmily. . II ia tlv^ caatom 
several times in the . yteD fdr a iainily to call by 
morifice^ aad Ubatmia on the sjmitot of thebr aa- 
oastovi \vhem. they eonaidan aa jntwrned i^to 
beaf^ni eiitreatiiif.dMi to inqpiiia. thfir living 
descendapta w^th sonnd. oomieii^ and to w«teh 
over tbeia lot iii \i£e. It iia« in a. gieat oeaani^e^ 
to these itB^ingrriies^ and itp theae^ij^ois tm* 
pieasiona > toasards deotoed- pweats, > that die 
Cfa&neae arl indebted for itheor .ste>ag iealj^g of 
afcta^hnient to their eo«litri|% i^ ttoihair 'liaiag 
rebkiooar Theionibs'Qf !tfaB« dead aaaiy tfana be 
oonsidsrq^ aainstniaiental to (be aonsolidatiott ;of 
their enmire»i which haa now been hi eadsteM^e 
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Terrestrial Harmonies of Chitdren. 

PftBMDB cnrer the sports and' studies of cuir 
diiidren, ye Z^plrjrrs, ye Getiii^ and ye CufAds 
who d^se animatioti over the &ce of Nature. — 
Potfts Md painf^vn have represetifed you under 
the shape of wmged infants^ but your fli^t is 
more rapid than thought^ and your eourse extends 
throu^duf Uwe ai^^ the watery regions^ and the 
vtrdant covering of the earth. Every day you 
buitd sOlM ne«v palace 4br the morning in the in* 
exfaaustihle' variety of your shades of gold and 
ptti^pte. Look dowrt with h kind eye on your 
Kttle l^el^ren who are enjoying amusement, or 
i^apbfg mWl-uction. They enter on the career of 
Jifn witll smites «nd ^porb ; ^r round them with 
thd' ehar^M^ <tf ^friendship and love, until their 
tnnoMUt- silndk, separated from their worldly 
tteootapiliiilRiftll^V tli!ke thefir* flight to another 
Sphere^ and join^yotiifH>Wn in hettvto. 

in treaitng of the beiauties of the human frame, 
Wi» observcfd that it eofitains the finest curves 
thit 4afi' :be -^nereted by the sphere. In in- 
!&ncy» however/ th^sei^urv^s are net displi^ed in 
a Complete statb ; they are enclosed in a little 
body, like the petals of a flower in its bud. It is " 
pMOtal intelligence which seems to give the hu^ 
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man shape its beaaty and perfection ; it is afiec- 
tion to a mother which excites the first smiles in 
an infant's mouth ; it is the impulse of curiosity 
dfiat giveiB motion to its little eyes in their sockets^ 
and gradually leads to the habit of using the 
muscles of its legs and arms. In whatever age 
we 'Contemplate the humaii frame> we shall find 
that th<^ body is much more likely to reemte its 
character ffom die mind^ thaa the mind from tl^ 
body. An effusion of joy is marked by a sUgbt 
wrinkle in the corner of the eye ; but grid; if 
long continuedy make$ much deeper .witi^lea oai 
the forehead. 

Let us make a few observatioms^ th^n^ on. the 
condition of a- child ia tbeearli^tftlnge <^ei:ip<^ 
tence. Its little muscles appear .like i flojf^r > Wds. 
yet wrapped in their calpc^ and its shape pp^s^nts 
a portioii of a sphere in .ail dir0Oti^i!fi#» £v€ry 
member is round, and it isnpt tiUr aft^ his 
earliest feelings . have begun, to ^j^ay tbem« 
selves, that it& hones leii^fa0n> andjtbfitfits.mi^cWa 
receive theicar^e tfa^t is most puitabla to tbeir 
respective functioiis. In treating of! 5vegc^ble6> 
w6 observe that ivii^atidv^ is orgftmifed witba 
view-to Ufeytakea % direation^ as it grows>. towards 
the sun. Yet^ in • considering that:cirb.a8 the 
first mover of all that livas on earthy I am far! 
froai saying that it. is the author of life. JLa&i 
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proceeds from a ^still higher source ; from him 
who has given laws to the sun^ and who has dis* 
tributed to all a portion of existence^ whieh^ as 
soon as. it: has maebed its;plemtade in ou^ genera- 
tion, is transmitted to die n^ct. 

The first' appearance of a^ child intimates that ^ 
it is made for repose, ita. little jmiiiA nmscles 
being fitted to serve for quafaions^ as well as the  
fliat^rnal bosom. Although unable to make use 
of its Itttte limbs, it can call for aid from others. 
At :six months. it makes efibrts to hold itself erect. 
Undmajv if in health> be then exercised in walk* 
ing with chairs round a room. It sometimes 
happens tikat a hired nucse places her little charge 
erect in some small cavity under pretence, of ac<^ 
custoitiiiig it to hold itself upright, but in reality 
to avoid tiie trouble of carrying it herself. In 
diis perpendicular attitude, the weight of the in* 
fant presses too much on the still tender bones of 
the tibia and JOmla^ which thus become bent. 
It is imprudent, therefore, to accustom children 
to walk too early; let us precipitate nothing; 
premature fruit Js often little better than abortive. 
I have indeed, seen in the Isle of France t^egrp 
children .walking along at the age of seven or 
eight months ; but in our climates a child should 
not be expected to walk befcn-e the end of tb^ 
twelvemonth. . The difference in a hot country is 

6 
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owing, howerra- odd it m^y seem^ • to tbc inflht- 
enoe of the sob ; to the same influence which 
calU forth rapidly the activity of Jiie powerr of 
Nature throughout ali the extent of the torrid 
zone; which makes the orange-^iree bear fruit 
twice a-year^ and renders young females mar* 
riageaUe at the early age of twehr^. 

In teaching a child towaUc^ we ahould mdie 
use neither of go-earts nor leading string^^; whicb^ 
by pressing on their shouidersi ate apt to make 
them high, and whic^, by acoustonmig.liiem to 
receive support^ lestenslhetr babit fof i^upperting 
themselves^ A more timpk' nwHied^ which i& 
have seen practised ;by^'at>eouiitry^weiilan^ cen^ 
sists in fitsteniog two long* parallel istieks^ to^two 
chairs^ and putting the child between tbe two>^ 
In that sitttatiooi; brpiitt his fasqda both right* 
and left/ on jMie stieksy^ndHalks between thA 
two as in a Uttle^gaUety^ leatning lit once toikeep 
hi Qifeelf treat and to teove ibswaiti« i It was u^ this :^ 
way thatmy little^ girl walked at ten months ; but ^ 
one of her supports having been loosened, idie^l 
along with it, and ywjAA never aftertrards ttast 
herself' to the m^t solid waitt^ so tliatske did 
not walk till the age of fourteen jmnaths^ 

cl consider it necess^Vy to -educate' a*cbild> for 
himself as well as Ibr^othert^ aM- to form biin for 
scKlttiJbde' i>elbft^ pr^ring ^bim for eoOietyv In 

4 
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truth Niituw givies us the dements in comiBon ; 
but we naake use of them separately^ each of us 
desiring to eat, walk> and rest for bis personal 
conveftienoe. How often should we be obliged 
to forego these gr^ifio^ons, were we prevented 
from eujoyii^ them otherwise than in the society 
and by means ol tlie assi^ance of our equals t 
The same holds in regard to our moral gratifica« 
tions* How dtflferent do they not appear in the 
i^Se of diffin^eot persons ! the patience of a phi* 
lofiopher is cowardice in tte eyes of a soldier ; t 
repubiioaa' and an advncatcf of monarchy w6uld 
remain at vnriaMO tisengh under the same roof. 
If a child 'then be educated only for society^ 
where is he to take refiige, untaught as he is to 
retire witfann lnms^.> I am inclined, therefore, 
to look on the pnoioiples eC the solttaty education 
of the Emttius of Rousseau, a» a pre^r }]^)ii*i- 
nary for a public, course. Let 428 ^over Mir ptt«^ 
pil when in misfortune widb^ the ^mantle^f pfaii6-' 
sophy, and he will net* ftil to cast 2t> when in 
prospceit^ ov«r his fdlows. 

The gseatrobfeot of privste education sh<^ld 
be to o6n\pinoe a yoasig jbrson of ^the eicist^rice t€ 
God by aui appeal to*^ proofiiof 'ijt'SOMter^ 
throughout: his works. Wane -^d' sophistry <tf 
the atheist^ or thef 4ungeeii^f tlie ty tnnt^ ta raise 
in his mind iqipessions contnuy tothe beiief of 
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It benefieent Provideoce, these impressions vriil 
be but temporary^ and he will find the assunttl^e 
of contrary sentiments in his own breast* It is 
this which makes conscience so secure a retreat^ 
and which rendera humaii. life, with all its draw- 
backs^ a pleasant career. Without the convic- 
tion of a superintending Ptovidence^ the inebn* 
stant elements^ and theoii>s whi^ tnnrerse the 
immensity of heaven^ would appear in no other 
light than aa enormous masses moved by Mind 
powers, and always threatening our globe with 
destruction. But the convictimi of over^Tu)i))g 
wisdom keeps the mind in trstaquittity^-'atid pohUd 
out to m ja quarter to which • we are to address 
ourselves when in miffortvne. It is by argu- 
ments directed to. thss point ttmt the sage* sut*-^ 
ceeds in persuading! his fellow men, the legiskitoii' 
19 conrimatidiog. them^ and the necessitous in 
working -on their ^ty. jSiscfa a oonvicAion is 
nepessary to eKory conditions of life to wnder^it 
supportable^ and to every nation in ithe world to 
keep it united* It was this which supported 
Scipio when in sobtode ', EpAminondas^ when at 
the head />f the army; Socrates when' in a fiekl^ 
and eruel r^epiykblic ; ■Efrt^xstasi'whett in thrildoih^ 
and M^usr Aunelins whenoii an imperial *^rotie.^ 
Afk , %tt^jmeat .to our^ielbw .me» *is a oonse^- 
xju^nce of gratitude to our Creator^ and the two 
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toay be ixmeidered as the polar star^ both of bur 
phjAioal and moral existence. 

l%e sphere of cur life may be compared to th« 
sphere of the worlds and its revolution to the 
anqqikl revoluticMi of the world round the sun* 
The elements of the globe repose at first on the 
terrestrial pole of our hemiaphere; the atmos- 
pharQ an4^ ocean are in a stagnant state^ their 
mipito scarcely discbaing the form of land ; but 
SQ soon as Ibe aim makes his influence felt^ the 
wifids andr t^vrents bring down immense quan- 
tities of floating iee^ which renovate the stores of 
th(9 sea, and pour forth a supply to die sources of 
rivers. A quantity of the ice accumulated during- 
wipter> sticks fast in tbe icy zone ; another quan- 
tity undiergoes enraporation in the temperate zone; 
while a third party entirely mdted, rolls its waters 
across the torrid zone, where Aesy are dispersed 
ia . storages ;v and finally, anoftber portion of the 
eyaponited 3tore,. after rolling across half the 
world in claudsi beeooies ^ fixed in the shape of 
iQev0n>he opposite pole, at thd seascm when all 
is^^fkiiess there. In like miattliei^ the ocean <^ 
ltf4;Gprne9! fi>rward eiqpryyear^a ^lumeraua gene* 
n^«!ti99i ^Kwe of whfidt makcv khipwredc at an 
^Cb^: 90^:; <)thers, diaippeat in more advanced 
yoftth:; a/third partrrbeoooie conspicuims for a. 
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iieaion^ but meet a premature end ; while tfie 
fourth and last division sinks into the grave, aftet 
completing the due proportion of years. 

How many children and youths disappear from 
this mortal scene without having completed the 
natural period of existence ! They appear in our 
horizon like the Aurora Borealis^ which is re-* 
splendent only for a night. They are in the 
world like those characters in a drama> who^ with- 
out appearing on the atage^ are the cause of many 
tears ; they are known only by the regret and 
despair of their mothers* But why should we 
lament their fate? Should they not rather receive 
congratulations on arriving in port so soon after 
setting sail } Death is not an evil : — ^The life of a 
child is like the course of a stream, which, after 
irrigating a meadow, disappears with the snow 
which produced it. Who knows but the evapo- 
ration of the elementary principles of Kfe, may 
not, like a aimilar evaporation in Nature, tend to 
bring animation to other objects. Who knows 
but the death of die aged nsiay be a return to a 
new life ? Why then should we be afiitid of death 
if our caceer has been profNsr, or if we have felt 
due condition for our vioes i Innocent diildfen 
need fear nothing ; the agents of superstition can 
alone inspire thea witb'appTeheiisioB. It happent 
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but too often that these birds oi darkness hover 
around the ci^Ie and the tomb of man^ seeking 
an easy prey in the weakness of the young and 
the dying; but as civilisation advances^ let us 
hope that the abuse thus made of religion will 
disappear* 
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HARMONIES OF ANIMALS. 

f 

X ADDRESS myself to thee, BriUiant Orb of 
Day I thou soul of the worlds and living image of 
the Divinity! Inspire me with a knowledge of 
the order in which thy rays developed matter at 
the time that they communicated to it colour, 
shape, motion, and life. The dark planets were 
stationary in the silent immensity of space ; and, 
had any distant gleam, arising from the stars, ex- 
hibited a transient view of them, they would have 
appeared buried in the bosom of darkness, like 
vast tombs covered with the gloomy mantle of 
night. But thou didst shine forth ; the earth, 
attracted by thy rays, drew nearer to thee ; its 
atmosphere was called into life and action ; the. 
winds of the south blew ; the ice of winter was 
melted, and the globe assumed its present form. 
The division of night and day arose from the 
rotatory motion of the earth ; summer and winter 
from the alternate vibrations of its poles ; yeara 
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and tgies from its circulair lAoveaient around thee. 
The sister planets took in like loannef their sta^ 
dons in thy system, and completed the harmoQies 
of the universe. 

The waters of the earth, liquefied by thy warmth, 
now carried fertility in. all direettoas ; the ocean 
retired within its bed, and kft not merely moun^ 
tains, but vast tradks of leveU open to coming 
generations. Rivers flowed over the newly <&^ 
covered anrfaoe, and carried to the oceaA the 
tribute of those waters which they ,owed to e va^ 
poration from it^ In progress of time, the dark 
rodcs put on a mossy coverings and the: valleys 
assumed the aspect of meadowa; hiJls were 
crowned with ordiards, and steep mountatqes saw 
msgestic fonests proceed from their siiieai The 
algSB and fiici floirfad on ithe sand banks, at the 
will of tiie azure waVes. Every vegetable bore 
its seed, liM gndn,^ or its fruit Nest came the 
animi^l cneation ; clouds of birds bc^paa to fly 
through the air : legions of fishes to swim in the 
water, and vast herds of quadrupeds to move 
along the gvound. How deli^tfui was it to see 
the feathered tribe, resplendent with varied co* 
louring, perch on the summit of lofty teees, and 
aend forth to a distance the sounds of joy and 
gratitude. All nature beoune animated, and evmy 
pKtt displayed the marks of joy and love. 

2c 2 
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Wby> it may be asked of me, do you attempt 
to 6:ittend yomr ideas towai*ds the future and the 
past, both of which are unknown to you ? Con- 
tent yourself witl) the present, . of whieh, be 
assured, your knowledge is not complete. True; 
but who can have narrow views in so vast a world, 
or an unfeeling heart amidst the evils of this 
lower sphere, and the blessings which he con- 
siders likely to come down from heaven« Even 
an insect is not totally insensible, but will be 
found to carry its solicitude beyond its own ho- 
rizon, and the passing scene of its existence. In 
spring it hums in the midst of flowers ; it soon 
after deposits its eggs, and gives its young a fruit 
for tb^ir cradle. It even extends paternal, fore* 
sight to die winter, wiiidi, perhaps, it is sot des- 
tined to behold. Its instinct passes to its posterity 
from generation to generation," and may be said 
to remain in perpetuity. Does not such an ex- 
ample justify the solicitude of man to seek, m the 
experience of the^past, a fund of provision tor 
the future? -;,,: 

The present exhibits the signs both of what 
has been, and of what we may eiqpect in future* 
The earth presents itself to us as she appeared in 
the early ages of the world, showing on one 
hemisphere the gloom of nigiit and^df winter, at 
the time when the opposite hemisphere ^displayed 

4. 
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ail the harmonies of light and life. The south 
pole^ . on removing to a distance from the sun^ 
acquires a progressive addition to its mass of ice; 
it atniosphere, filled with the vapours of the sur- 
rounding ocean^ discharges vast quantities of snow 
on the frozen mass^ the height of which is pro- 
bably much greater than we can figure to our- 
selves from any thing which has fallen within 
our personal observation. Captain Cook ap- 
proached the icy territory of the South Sea iu 
summer, and compared the masses he saw to 
lofty promontories^ although the latitude in which 
be -was was not within five hundred leagues of 
the pole. These icy masses rise above the floods 
like mountains of crystal ; in winter they acquire 
a^reat extent, and in summer their fragments 
look like floating islands, and are found even in 
the forty-second degree of latitude, of more than 
a hundred feet of height above the sea. But in 
winter they are immoveable, and the ocean in 
this direction is frozen into vast plains. Immense 
ranges of snow cover the tracts of land bathed by 
its waves i such as the uninhabited islands of La » 
Chandeleur^ the shoals of Terra dipl J^u^gp^ t^e 
rocks of Cape Horn. On the loftiest tpp pf thjC 
Cordilleras, the snow extends to jthe middle of 
South America, where it resists all the heat of a 
vertical sun* What ^reaturjs could continue to 
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live without th^ solar rays in that southern polar 
region^ where, even in summer, the intensity of 
the weather may prove fatal, as was experienced 
in the case of two unfortunate seamen in the 
vessel which carried Sir Joseph Banks. Even 
the petrels and penguins must at this season fly 
from these frozen seas atid petrified lands. What 
vessel could sail in winter^ under a sky shrouded 
with continual gloom, and lighted only by the 
glimmer of stars, of the moon, or theblue- flame 
of the Aurora Borealis ? It is possible, however, 
that Nature, in the extent of her beneficence, may 
have employed some assuaging means in that 
frightful climate. The tepid currents of the ocean 
of the torrid zone must necessarily have the eflfect 
of tempering the atmosphere, while Winter's tree, 
ri.ch in aromatic perfume^ and clothed in ever- 
green foliage, is found to shadow the valleys of 
Cape Horn. 

Let us quit, however, the south pole, which, in 
our month of May, seems the grave of Nature at 
the time when its northern antipode may be 
called its cradle. The sun, in the midst pf his 
course through the torrid zone, sends forth his 
nysy by night as well as by day, all around the 
cupola of ice which crowns our hemisphere j he 
Covers its summits with his golden and purple 
tints. The south wind comes from the burning 



bo0om of Zaara^ and lends its aid to demolish the 
immense masses of ice raised in the course of the 
winter* lYie tepid waves of the southern seas 
communicate a portion of warmth to the northern 
waters. Vast rocHs of ice, supported by feeble 
pedestals, are suddenly detached from the mass, 
and fall into the water with a far greater crash 
than those oval arches which are precipitated 
from the glaciers of the Alps into the adjacent 
valleys. 

Carried along by the polar currents^ these 
masses move southward^ and become completely 
melted in temperate latitudes. Some of them, 
Jike those which Ellis, the well known navigator, 
met with, are 1 500 feet above the surface of the 
water, and more than a league in circumference^ 
Streams are seen to fall in cataracts from their 
summits ; and the quantity of water, added by 
their melting to the ocean, may be compared with 
the volume thrown in by such rivers as the Rhine 
and the Danube. They are. frequently surrounded 
by moving fields of broken ice, extending many 
leagaes in length and breadth, like that which 
oj^sed the final attempt of the intrepid Cook^ 
The northern strait which separates Asia from 
America is sometimes frozen over by accumula*^ 
tions of ice. At other times, the masses are seen 
piled above each other, and exhibiting, with thei^ 
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crystals^, a thousand fantastic edifices^ obelisks^ 
arcades^ Gothic te^iples, Chinese palaces, re* 
splendent with tiie blue of the sapphire and the 
green of the emerald^ Meanwhile the ocean^ roll- 
ing like an immense river from the north, . driviss 
them to the south. It circulates around the whole 
globe, and carries the freshness of the! n<Mrth to 
the torrid zone, and the heat of the latter to die 
frozen regions of the south pole. The last islands 
of the north, known by the names of Vogelsang, 
Clover, Cliff, Hackluyt, raise their dark and 
humid shores in the midst of the rolling wa:ves« 
The earth lays open to the sun all the expomres 
and all the products of the northern hemisphere. 
The orb of day communicates warmth to them 
by reflecting his rays, even through fog8,'in rain* 
bows, in luminous rings, and in dazzling parhelia. 
The azure sand4>anks are covered with sea-weed, 
fmd the red granite with moss a«id verdant lichens. 
Troops of rein^deer rush shouting with joy to 
these new meadows ; while birch4rees with a 
foliage of tender green, and dark firs with sta* 
mina, surround the extensive lakes of Lapland. 
Flocks of aquatic birds come fcom the south tp 
build their nl^to. in this northern clime; while, 
in return, hosts of fishes deseend from^the neigh- 
bourhood of the pole, approach the western coasts 
(>f ^iirppe^ ^nd ar^ eveix found in the rivers of 
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the south. Animal life, diversified under ar thou- 
sand -ferms, is diffused throughout our hemis- 
phere, from the sands of the burning Zaara, 
where the hideous cerastes is found with his fio 
less hideous female, and where the panther is 
heard to howl in the night — ^from Zaara, all the 
way to the strands of Spitzbergen ; those strands 
where the sea horses, arranged in regular order 
with their young, and the fierce white bear, dis* 
pute with our bold navigators the last limits of 
the empire of day. 

But it is particularly in our temperate climates 
that the month of May presents the mo^t grati- 
fying harmonies of animal life. The mom, 
crowned with roses, opens in the heavens the 
gates of the east; the zephyr rises in the bosom 
of the sea, and causes to utidulate its azure 
surface, the myrtles of its shores, the flowers of 
the meadows, and the cowslips sparkling with 
dew. liCgions of insects, covered with shining 
coating, arise from their subterranean retreats, 
and, rgoiced to behold the light, spread them« 
selves, humming with joy, on the various plants 
destined for their support. The hills resound 
with the bleating of sheep and the valleys with 
the lowing of oxen. On the borders of woods, 
the bulUiinch, hid in the white thorn, delights, 
\>j bis sweet warbling, the companion of his 
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nest ; vrbile the early Iturk looks down on hit 
partner from the sky, and makes the groves re^ 
sound with songs of gladneaou The sun comes 
forth in his splendour, and calls new objects into 
life at every step of his progress. We hear^ 
throughout the atmosphere^ on the sur&ce of 
water and in the bosom dT rocks, voices that call 
and voices that reply. Night even has her con* 
certs. The nightingale, fond of solitude and 
silence, chants his melodious strains by moonir 
light. In vain does the envious cudcoo ioterrupt 
them with his monotonous cry; the contrast 
serves only to redouble their delightful harmony. 
The herald of spring makes the distant eqboe% 
repeat bis joy, his grief, and his loves; all is 
animated by day as by night, in light as in dark* 
ness. Gentle murmurs are rerechoed by the 
moss, the reed, the orchard, and the forest. 

Vegetable treasures were evidently created for 
tlie sake of the animal kingdom. Were the earth 
to produce nothing but plants, it would be in 
vain that the flowers adorned the meadows with 
their varied colouring, and that the fruits, sus« 
pended from the orchard, exhaled their perfumes 
to a distance. There would be no eyes to see 
them ; no smell to scent them ; no taste to relish 
them ; the world would soon be covered with 
decayed grass and dissolved fruits. The forests. 
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overthrown by the lapse of ages, would present 
nothing but parasitic plants growing on the frag** 
ments of their trunks. It would be in vain that 
a few trees, rising amongst the surrounding ruin^ 
stretched their heads towards the sky, and shone 
with the brightness of the dawn ; in vain would 
th^ winds wave their tops adorned with all the 
podip of vegetation; their gloomy murmurs 
would not be silfficient to convey an impression 
of a superintending Providence^ when the sun 
was seen to rise on beings devoid of sensation, 
and when nothing but the stillness of death pro- 
ceeded from the vegetable kingdom. In such a 
state of things, even the convulsions of the globe, 
its broken rocks, 'its opened mountains, would 
present nothing but the wrecks of matter ; while 
die disorder apparent in particular departments 
of vegetation, contrasted with the want of object 
in a general view, would suggest the idea that the 
world was the work of a being endowed with 
immense power, but limited in point of know- 
ledge. The sight of such discordances would 
create in the mind of man an apprehension that 
this beirig might introduce confusion into th« 
primary laws of the elements ; and, in our terrors 
for our own existence, we might, be inclined to 
admit, as a primary principle, father a bUnd and 
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inconstant motion in the universe, than a capricious 
divrnity in Nature. . 

Happily^ however, the kingdoms of the earth 
are not abandoned to the sport of chance nor to 
the monotonous laws of blind motion. • Infinite 
wisdom harmonizes the destiny of all their parts,; 
creating vegetable products to meet the wants of 
animals ; making the birds^ to jQy in the air, the 
fish to swim in the water, the quadrupeds to walk 
the earth. Meadows are allotted for the pasture 
of four-footed beasts, the' fruit of trees for birds, 
the products of the main .for fishes ; even the 
ant consumes, the grains of the lofty cypress, and 
the worm with its borer brings into powder the 
knotty trunks of the oak overturned by the wind. 

The animal kingdom is of a decidedly higher 
order than the vegetable. The butterfly is more 
beautiful and better organized than the rose. 
Observe the queen of flowers formed of. spherical 
portions, tinged with the richest colouring, ex« 
hibiting the beauty of contrast by its green 
foliage, and balanced. by the zephyr; still the 
butterfly will be found to surpass it in harmony 
of colouring, shape, and motion. Mark with how 
much skill are framed the four wiogs with which 
he flies ; the regularity of the little scales which 
coy^r them like feathers;, the variety of th^ir 



brilliant tints, his six feet provided with little 
claws, by means of which he . resists the wind 
when retired to rest j the round trunk with which 
he sudks hfs nourishment in the bosom of flowers ; 
the antennae, exquisite organs of touch which 
crown his head; and the admirable network of 
eyes with which it is surrounded in extraordinary 
numbers* But what render him decidedly su* 
pcrior to the rose, or to any vegetable, are his 
senses of seeing, hearing, smelling, and tasting, 
along with the principle of life, in a soul accom- 
panied' with instinct and sensation. It is to 
aflbrd him nourishment that the rose opens the 
nectarine glands of its bosom, it is to protect his 
eggs, fastened' like a bracelet around its branches, 
that it is surrounded with thorns. When a child 
runs to seize it, the butterfly has thus time to 
escape, to rise in the air, to re-approach its little 
pursuer, and finally to take its flight towards 
other flowers, where it may find a more secure 
retreat. 

Here I may be stopped by a cold inquirer who 
may say:: " The Almighty Being is doubtless of 
unbounded intelligence; but can he be equally 
good, since he exposes to alarm, and to death, an 
innocent and sentient creature ?'* 

Death, it may be answered, is a necessary con- 
sequence of the enjoyment of life. If the but- 
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terfiy were not to die^ were he to live only the 
drdinary age of men^ the compatfl of the earth 
ircmld not be sufficient for his posterity $ but he 
lives without fearing deaths and dies without 
regretting life ; he hovers in all directions without 
suffering disquietude from the treadberous ambush 
6f the spider, or from the approach of the swalkHv^ 
both destructive enemies to his species. Little 
does he concern himself with his good or bad 
prospect for the approaching day. When the 
rainy Hyades bring back cold and the southern 
blast, he is not grieved at the short duration of 
his career; but consigns to Nature the care iit 
his progeny which he is destined never to see. 
He is content with his lot^ having fed on flowers, 
and having lived until the sun was ready to enter 
the region of darkness. Finally, he seeks the 
i^ade at the bottom of his favourite plant, and 
stretching out his wings, while he fixes his little 
feet in the ground, he expires in an upright 
position. 

We shall now cast a hasty glance at the faculties 
of the animal kingdom. Naturalists of too high 
character have thought proper to confdund theai 
with those of the other kingdoms of Nature. 
According to them, there exists nothing but 
shades and slight differences between the inineral, 
the vegetable, and the animal kingdom ; according 



to (beoi) an oyster differs irom its shell only by 
modificatioiiSi and man^ whom these gentlemen 
dass among animalsy is him3elf nothing but 
oiganized matter^ subject to the simple laws of 
{^ysical bodies, in which attraction, ^in their 
opinion, is the only mover. As to elementary 
powers, they have thought proper to leave them 
quite out of their system^ so that the temple 
which they pretend to rake to Nature wants both 
a top and a foundation* Where would they then 
place those moral laws which ought to regulate 
human sodeties, if ^ey can see nothing ia the 
umverse eiraspt physical laws ? We shall see, in 
the course of. this work, moral harmonies regulate 
the physical, and unite them in a vast sphere 
MOQud man who is their centre and principal 
object. Meantime, we shall proceed to lift up a 
comer of the veil with which materialism has 
covered the sublime destiny of mankind. 

All the kingdoms of Nature have a chamcter 
peculiar to themselves ; even their physical quali- 
ties go on in progressive augmeutatiou and mul- 
tiplication. I do not undertake to analyze their 
. piiticiples ; to understand them, and to distinguish 
one from the other relatively to our wants, it is 
enough that we compare them by their effects. 
Solar power occupies unquestionably the foremost 
ranlp,' whether it be absolii^tely the origin of the 
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products of Nature, or whether its funcfions havte 
been confined to giving them colour, shape^ 
motion, and life. As far as our limited minds 
can form an idea of solar power, we must pro- 
nounce it self-existent ; at least by no mams 
dependent on the powers of our ^obe in the way 
*that they are dependent on it. We can easily 
XK>nceive a sun without a world, but not a world 
without a sun ; at the same time, I cannot form 
an idea of the properties of the orib of day 
without tracing their relation to those which it 
communicates to other powers, and the Jatter can 
be characterized only by combining them with 
the action of the sun. It is by their harmony 
with the sun that I perceive each of them, from 
the aerial to the human power, become distinct 
from the other, and increase its faculties. It is 
likewise by means of senses connected with sudi 
qualities that man is enabled to point out their 
difierences. *• 

Air appears the simplest element of our globe. 
Were we buried in profound obscurity, we should 
breathe it without having a knowledge of any of 
its qualities ; but no sooner does the sun Hse than 
the atmosphere is dilated, breezes blow, and we 
are enabled to conclude that the air is transparent, 
fluid, and susceptible both of compression and 
dilatation. This is nearly all that we canlie said 
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tokdow of it. jSome naturalists add that it is 
composed of branchy and ramified pafticles^ but 
I should rather think that its component parts 
radiate round^a centre^ as far as we can judge by 
the figure of snow and freezing water exposed to 
its operation ; if indeed these radiating forms do 
not ratlier belong to the principles of water. 

Water possesses qualities of a more marked 
character than air* Its natural state is understood 
to be solid or frozen, and. its fluidity is said to be 
derived from the action of the sun. By con- 
veying warmth to water, the sun not only makes 
it melt, but brings ib into vapours by means of 
air« He decomposes his rays into a thousand[ 
colours on this evaporated water, as we see in the 
rainbow which comes forth in showery clouds, as 
well as in the clouds which accompany his rising 
and setting. 

The earth combines the qualities of air and 
water, and joins to them others peculiar to itsfelf. 
When reduced into powder, it becomes volatile, 
and susceptible of expansion and compression. 
it is transparent as ice when in the state of 
crystal ; it then decomposes the solar rays and 
becomes liquefied, like water, by a concentration 
of the fires of that orb in a burning mirror. The 
'ejotrth contains in her bosom a multitude of opaque 
fossils, the colours and the shapes of which are 
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of infinite variety* Of these the principd are 
the metallic substances^ the characteristics of 
which are wreight, electricity^ hardness^ ductility, 
and brightness. Some, like gold and silver, par- 
take of the splendour of the sun and moon^ and 
seem to owe their existence to the operation of 
the rays of these orbs on the earth, in a way 
incomprehenisible to us. Gold, in particular, is 
ductile, as may be seen by the leaves and wires 
manu&ctured of it to an almost indefinite degree 
of thinness. When harmonized by galvanic ex- 
periments with silver or other metals, it produces, 
on the nerves of animals, even after their deaths 
electric effects similar to those produced in them 
during life, by the combined rays of the sun and 
moon. Gold is found only in the torrid zone, 
the portion of our globe where the solar rays act 
with greatest effect. 

The vegetable kingdom receives, as we have 
seen, all the qualities of the preceding depart- 
ments of Nature, by means of air and water. 
These elements it is found to appropriate to itself 
by the colour and shape of its fruit and flowers, 
and even by mineralizing processes, some <^ 
which are tolerably understood, particularly those 
of iron, which we find in all the ashes of vege- 
tables. To these we are to add a number of 
other qualities received principally from the sun ; 
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f uch f9f example as taste and perfume. But tb^j 
difier essentially from minerals hy the five facuir 
ties of life ; I mean organization^ nutrition^ love^ 
generation, and death. The elementary powers 
possess nothing but permanent existence modified 
in different ways; but the vegetable kingdom 
possesses life, the principal characteristic of which 
is the power of protpagating and reviving. StiU 
there is^ as we shall see presently, a radical 
diftrence between vegetable and animal life. 

The most simple vegetable seems to me com.- 
posed of a great number of similar vegetables 
eoUeOted under one covering. A plant is oiv 
ganized )ike a polypus; each of its woody or 
nervous fibres seems to be a vegetable which 
maintains a correspondence with the others from 
the roots all the way to the leaf which it nourishes. 
The proof of this vnll be seen in its roots, on 
cutting any of which you infallibly create a lan- 
guor in ^e branches dependent on it. If you 
cut off the branch of a tree^ and replant ijt care- 
fully, and in a fit season, another tree will spring 
up ; you may even produce it again, as in the 
•case of the willow, by cleaving it in two. Life, 
in this manner, appears disseminated throughout 
. every part of a vegetable ; a portion of its inside 
may be destroyed without injuiy to the whole ; a 
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tree with a hollovr trunk may still display a 
thriving foliage. 

These remarks are not applicable to any de- 
partment of the animal kingdom. Although the 
muscles of animals are composed of fibres and 
sinews which keep in motion for some time after 
death, the whole form only one united and indi- 
visible animal* A vegetable may be said to mul- 
tiply itself in its bark ; a grove may be. planted 
from the cuttings of a willow ; but what can you 
do in that way with the limbs of an animal ? 

Another proof that a vegetable contains a 
complete vegetable in each of its fibres, is that it 
produces in its branches a number of flowers 
which appear to be nothing else than the sexual 
parts of the fibres arrived successively at their 
full growth. In an annual plant, the ' flowers 
app^r after a certain number of lunar revolutions t 
but in ti tree, the new wood gives no flowers, and 
the flowers of the old wood change their place 
from year to year. This is probably the reason 
that a tree, when it produces a number of flowers, 
sends forth no shoots, and that wbeii^it sends 
forth many shoots, it produces no flowers. We 
may conclude from this thit the soli^lunar har- 
mony which produces its annual rings, tends to 
form, in llie inside, male and female fibres which 
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subsequently throw out flowers. These flowers 
do not re-appear the succeeding year in the same 
spot^ because the fibres which produce them are 
lengthened by the annual ring and increase of 
the wood, so as to terminate at other points of 
the bark.* Finally, these flowers cannot appear 
on the new wood of the year, because it is not at 
its maturity. The inference is that gardeners 
often do wrong in cutting the annual shoots of 
young trees, which subsequently carry neither 
fruit nor flowers, because tins new wood has not 
Jiad time to arrive at the term of its fecundity. 
The most simple way is to let it grow on ; it will 
then bear fruit, as I have myself experienced. I 
have had very vigorous ^ pear^^trees more than 
twenty years old, which had never been in flower. 
because the gardener, constant in an adherence to 
old rules, had cut off in autumn the chief part of 
the branches which had shot forth in spring. At 
last I succeeded one year in preventing this fatal 
sacriHce ; my trees became covered, as usual, 
with shoots full of juice ; after having spent thdr 
first fire, the shoots stopped during the second 
year, and produced fruit-bearing branches covered 
with large buds, which in the third year pro^ 
duced floiyers and fruit. 

I know hardly aily vegetable which produces 
only one flower ; whereas an animal has, as is well 
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known, only one sex. ' When the two sexes 
happen to be united, as in the case of snails, the 
position of the sexual parts is invariably the 
same. The sinews and fibres of the muscles of 
an animal all co-operate like his other organs to 
a single action, whereas the fibres of vegetables 
have detached and particular actions ; acting in 
common only by their accumulation. A vegetable 
wounded in one part thrives in the others as 
before, while an animal feels the stroke through- 
out his whole frame. 

Some theoretic reasoners may say that the 
nervous fibres in an animal are as many distinct 
creatures united under the same skin, because 
animals, and in particular our own species, are 
subject to a variety of sensations, some of them 
of an opposite character. Be this as it may, 
there will always exist a great difference between 
the composition of vegetables and animals ; the 
former has, in general, such a mixture as to con* 
tain young and old at the same time ; some 
dating only a fortnight back ; others in a twelve* 
month or more. The bough of a tree is younger 
than its stem, and its alburnum, or soft wood, is 
of later date than its trunk. A tree^i^n in de* 
cay, carries the marks of age in its h^t, and of 
youth in its top ; both are apparent in its roots 
and in its bark» The increase of its parts is evi* 
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4mily dependant pn soli-lcinar harmonies; ita 
annnal rings subdivided into lunar circles^ aflford^ 
mgy as we have already said, a proof of this. 
Now it would be superfluous to enter on any 
ailment to show that an animal waa not formed 
of an assemblage of living creatures* The peri-r 
odical renewal in some cases of the substaqcei 
which compofe his bonesj a thing proved by the 
bones of fowls which live on madder, suhjectf 
him, doubtless, to the same planetary periods as 
the vegetable ; but the decay of his pjsrts takes 
place all at once, so that he differs from the vege^ 
table in the material point of having the whole of 
equal age. 

Simitar differences exist between vegetables 
and animals in regard to the disposition of the 
organs. Animals have theirs generally divided 
into two equal parts ; an arrangement evidently 
suited to substances intended for change of place ; 
but in vegetables this equilibrium is apparent 
only in the leaves, flowers^ and seeds. We find 
it^ in truth, in the stalks of grass ; but the m^or 
part of trees and bushes do not exhibit it unless 
in a very singular manner. In the organs of nu- 
trition and generation the difference is still more 
perceptible. Vegetable products have their ab* 
sorbents or roots below^ and their sexual parts or 
flowers above; while animals have the mouth 
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above^ and the sexual parts below. The former 
bear their fruits outside^ the latter engender 
within. At the same time^ vegetables are not 
animals inverted, as some theorists have thought 
proper to allege ; for they have not the faculties or 
organs indispensable to the existence of animal 
life. Without dwelling on the obvious wants of 
a head and heart, a radical difference will be 
found to exist in the viscera, a^ well as in other 
organs, of which we shall treat presently. 

We have seen that the vegetable kingdom com* 
bines in itself the faculties of the three element- 
ary kingdoms : among othejrs, the elasticity and 
colour of air, the motion and circulation of 
water, along with the terrestrial forms on which 
we have dwelt at some length. We have like- 
wise shown that the vegetable kingdom had a 
kind of life or power, of which the harmonies 
are organization, nutrition or growth, love, ge- 
neration, and death. The animal kingdom 
unites all those harmonies, and joins to them 
animal life ; a power divided into sensitive, intel- 
lectual, and moral faculties. £ach of these 
faculties has its harmonies, of which we shall 
now proceed to give a sketch. 

The sensitive faculty is provided with five print- 
cipal organs ; those of seeing, breathing, drink- 
JHg, touching, and tasting. They are connected 
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respectively with the five primary powers already 
enumerated ; the sun, air, water, earth, and ve- 
gekables. Each of these organs has harmonic 
efiects, by which I mean active and passive/ or 
positive and negative. Thus, sleeping and waking 
are connected with sight ; the voice and hearing 
with respiration ; drinking with thirst ; rest and 
motion with the touch; and finally, the taking 
and digesting of aliments with taste. I am the 
more particular in enumerating those minute and 
apparently unnecessary distinctbns, that the 
reader may have a clear impression of the differ- 
ence between the animal and vegetable kingdom^ 
The latter,' as is well known, offers nothing of 
the kind, neither in the organs of plants nor in 
their functions. Although some plants, like the 
tamarind, shut their leaves or flowers in the dark, 
it is for the purpose of sheltering them during 
night from damp ; and when, as in the case of 
the dandelion, a similar closing takes place in 
the day-time, it is as a pro^tection against the 
heat of the sun. It would, however, be an abuse 
of terms to say that on such occasions the facul- 
ties of plants are suspended, like those of animals, 
in sleep ; on the contrary, they are then in great 
activity, vegetation going on as expeditiously as 
when exposed to the sun and air* Sleep belongs 
then, not to the vegetable, but to the animal 
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functions, and suspends only intellectual and 
morial fhcultiels. 

Vegetable products are, in like manner, wkudly 
without the respiring power of animals. It is 
true they aspire and emit air ; but they have nei* 
ther a larynx to produce sound, and still less the 
power of hearing such sounds i whatever noise is 
produced through their medium, arising from the 
action of the wind, or from some other extrinsic 
cause* Similar remarks are applicable to tb^r 
relation with w^ter ; they absorb it as they do 
air, but without digesting it. Nor must tb^ 
example of the sensitive plant be admitted as an 
argument of their having any consciousness of 
touch ; for, although that plant shuts its leaves 
when touched, its motion is strictly passive, and 
is produced by an external cause. It seems v^ery 
likely that the hedysarum gyrans, of Bengal, 
owes the oscillating motion of nts foliage to the 
combined operation of air and heat, in the same 
way as other vegetables owe to that cause the 
motion of their sap, and animals that of their 
blood. The latter, however, have the prin- 
ciple of motion in themselves. The insect, 
whose body is covered with scales devoid of sen^ 
sation, has antennae in which reside the organ of 
touch, perhaps of smell, and which direct his 
mption forward : these no^ay be called his guiding 
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eompasa. A number of scaly fish have cirrhi 
3ii4rieh answer the same purpose. The oyster^^ 
whom some naturalists look on as an intermediary 
between a vegetable and an animal^ possesses the 
power of moving its lips ; it opens &nd shuts its 
shell at pleasure. It possesses also the power of 
loco-motion, being by no means incapable of 
dianging its abode^ and it is believed that even 
the ^cies of oyster which adheres to rocks is 
capable of swimming soon after its birth* They 
make choice of uneven surfaces, and fix their 
irregular shells with as much skill in the bosom 
of tempests, as is displayed by bees, in regard to 
their hexagonal combs, in the tranquil abode of 
forests. The mason-work of this kind of oyster 
is so firm, as to admit of being detached only by 
taking part of the rock along with it. Finally, 
vegetables derive their nourishment from the 
elements, without having the excretory organs of 
animals any more than their faculty of taste. 

The iotellectual faculty is of a much superior 
description to the sensitive. It combines three 
qualities : imagination, judgment, and memory, 
which may be said to preside over our difierent 
senses. Imagination receives an idea of objects 
through the medium of sight and hearing ; the 
judgment compares their relations by means of 
taste and touch ; while memory preserves the re- 
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^illts of imagination and judgment/in order to 
make them the basis of ^experience* Memory 
embraces the past, judgment the present, and 
imagination the future. These qualities extend 
to the relations of . things, times, and places^ 
agreeably to certain radiations assigned to each 
kind of animal ; man alone embrace^ the whole. 
Yet,* though their functions be separate, they act 
in c<moert, the smallest insect making use of the 
whole tc^ether or separately, whether he be called 
on to exercise his eyes, his wings, or his feet. 
The seat of instinct is in the animaFs head, as 
well as the origin, of his sinews, and of the sensi^ 
tive faculty which they put in motion. 

Vegetable products, possess, then, notbiog fit to 
be compared to the sensitive. and intellectual facul- 
ties of animals. Yet some philosophers, among 
others Descartes and . JVialebraqche, have pre^ 
sumed to rate the animal below the vegetable 
kingdom* They thiuk proper to assert. that ani^ 
mals are passive machines, and that it would, be 
wrong to say the same of vegetables, who they 
pretend to be en^wed with real life^ inaaajuch 
as they are capable of propagation. When Majle* 
brajache was desired to account for the cries of a 
dog wl^n struck, he thought proper to compare 
them to the sound of a bell, when struck in .th^ 
same manner. To prove this, he one day, im tb^ 
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heat of argument, unluckily killed by a kick h\h 
own bitch ; and Rousseau, in adverting tothi« cruel 
imprudence, said to me, " When we begin to 
reason, we cease to feel." I repeat this expres- 
sion, although quoted elsewhere, because it throws 
a great degree of light on the nature of the soul 
of beasts, and on ours, as far as their properties 
are in common. It shows that our soul has twb 
vety distinct faculties, understanding and^feeling. 
The former arises partly from experience, the litter 
from the fundamental laws of Nature. Both 
are in harmony in animals, and direct them to^ 
wards d good end. But when our understanding 
is made to seek a vain support from tlieoriesf, afnd 
to separate itself from feeling, which is^ the ex- 
pression of the law of Nature, it may be instru- 
mental in precipitating dignified and mild charac* 
ters into the most absurd acts of cruelty. No 
doubt Descartes and Malebranche fell very utf- 
nelcessarily into the mistake of arguitig thatt beasts 
were conscious of nothing but simple attractidfts ; 
for ia very slight experiment might have unde^ 
ceived them. Put a sheet of paper betwedh k 
loadstone and a needle ; the latter will not turn 
to right or left in quest of the loadstone, but will 
proceed towards it by a straight hne. Put the 
same impediment between a eat and a mouse, 
and you will seethe oat run round the paper 4 h 
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quesjt of her prey. Is it not then dear that tbf 
cat exercises her instinct ;-^an instinct which is 
very far from being the consequence of simply 
attraction^ or of a magnetic vortex ? 

But the soul of animals is gifted with a faculty 
of more importance than its portion of sensaticHi 
or intellect ; it has a kind of moral faculty. Wer^ 
fiot this the case^ it would neither have will nor 
design, and would experience, without any e&ct^ 
the impression of the sensitive faculty. By moral 
&colty I understand that which constitutes the 
habits of an animal ; that which gives a cat a dif- 
ferent character from a mouse, and a wolf fmm a 
sheep. It is difierent in every genus of animals, 
and even in their species : it unites three quali^ 
ties*-*instinct, feeling, and action. 

Instinct consists of the pre-sensations of an 
Mfiimal, or of a previous sentiment of what is miA- 
able for it. By means of it the young, while 
still in the mother's nest, take die ahrm at a 
noise, or at, the menace of a blow, althoi^ they 
do not know the injury by experience. It is by 
this previous sensation that they suck the breast, 
walk, leap, crawl, and call out for relief. They 
are indebted to it likewise for the consciousness 
of the organs and memb^*s of which th^y mabe 
use. What a length of study would it tiemand 
in an anatomist to acquire scientifically the know*- 
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led^ which Nature has panted to animals by 
instinct. The Dnveraeys and the Winslows con* 
fessed, at the end of a studious life^ that they had 
attained little more thto an outline of the ana* 
tomical science. For my part^ I consider man^ 
tiiough full of school knowledge^ so limited in 
what regards Nature, that be would never have 
sui^cted the power of wings in facilitating the 
flight; of birds, had he not seen it practically ex<- 
emplified. Birds, however, taught by instinct 
alone, derive from this admirable machinery a 
result which in itself is as surprising as the 
workmanship of their bodies. 

Aminals are indebted to instinct, likewise, for 
a presentiment of their natural wants in other 
respects. A spider^ after coming out of its little 
egg, does not need to wait till it has seen a model 
of a web before weaving its transparent workman*- 
ship; it is seen at an early age crossing the 
threads, contracting them to try their strength^ 
and doubling them where it is necessary, having 
a presentiment that the flies, which it has not yet 
seen, are destined to be its prey ; that they will 
be caught in its web, and that the struggle may 
be such as to call for a certain degree of strength 
in the texture of the materials. Finally, there is 
no animal without a presentiment of the mode of 
life and of industry, which it is destined to exer- 
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Gise> along with the different ideas' connected 
with it. 'Nothing therefore seems to me more 
erroneous than the school axiom^ Nihil est in 
inteilectu quod non fuerif prius in seniu. So 
far from this, We see instinct communicating to 
animals the first use of their senses, and giving 
them ideas which they cannot have acquired by 
experience. I cannot^ help thinking M n Locke 
in an error when he asserted, agreeably to the 
school doctrine; that there was no such thing as 
innate ideas ; the study of the nature of an insect 
would have soon shown him the contrary. Rumour 
says that his French translator stated this objec^ 
tibn to him, but without efiect ; it is even added 
that it put him quite out of humour. He was not 
aware that, by refusing innate idea^'to man, he 
was furnishing arguments to anarchy and mate- 
rialism ; yet he ought to have felt thdt on a future 
day a conclusion would be drawn, not merely 
from his reasoning, but from his example and 
authority ; that, since man bad no innate ideas, 
all those which he acquired must be conventional; 
and that, if notions of morality were thus arbi- 
trary, the result would be that we are formed to 
act our parts in life without the benefit of direo* 
tions from Nature. Of his followers, some, don* 
elude that physical, laws only are to be obeyed, 
and fall accordingly into materialism ; while 
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Others entertain distrastd of a nature indifferent^ 
as tbey imagine, to thdr moral comfort^ and 
allow themselves to be overcome by superstition ; 
that is, by litigious, inconstant, and arbitraly tio* 
tions <^ religion; without considering that the 
same hand which has provided so liberally for the 
supply of their physical wants, was little likely 
to neglect them in a moral view. 

Had Lock^ bestowed a momentary reflection 
on the innate ideas of animals, he would have 
recognized their existence in every part rsf the 
world ;' he would have been satisfied that it was 
by means of them that a caterpillar, coming ont 
of its egg, quits its original branch, and seeks 
pasture ot^ a leaf which is as young as itself. 
He Would have accounted in the same wiiy for 
this insect choosing subsequently a retreat under 
a branch sheltered from wind and rain ; for its 
weaving a shell with admirable skill for its own 
£ibode when in the state of a chrysalis ; and for 
its lea^ving a little opening to get out when me- 
tamorphosed into a butterily, although it can^ at 
that time have had Do knowledge of either change 
from experience. A mind like Locke's could not 
foil to have contemplated with admiration the 
regularity of these operations, as well as of those 
of the insect in its future condition of a butterfly* 
After creeping a lo^g time like a worm, it is, all 
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at once^ provided with four splendid wings ; it 
skims along the air, and sports with the winds 
without any previous instruction ; it alights on 
flowers; sucks the honey from their nectarine 
glands, so long unknown to our botanists ; fol- 
lows through the air a little female, previously 
unknown to it, and often of a different colour^ 
but invariably of its own species ; finally, this 
female deposits its eggs, not on the frail leaf 
where she has lived herself, but on a perma- 
nent branch, where they may brave the injuries 
of a wiqter, which however she has not yet ex- 
perienced. 

Such considerations as these could hardly have 
failed to suggest the idea of man having, in like 
manner, his innate ideas. Has riot the new-born 
child some kind of pre-sensation when it sucks its 
mother's nipple and extracts its milk ? It dis* 
covers^ after the lapse of a, few years only, a pre- 
sentiment of the kindness or ill-nature of those 
around it, merely by their looks. A physiog^ 
nomy is called happy because Jt announces bene- 
ficence in characters that require no description 
to make them intelligible. It is thus that a lamb, 
actuated by pre-sentiment, never fails to take 
refuge beside a dog at the approach of a wolfj 
although the two animals are of the same genus, 
and not dissimilar in appearance; An infant dis* 
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covers a social instinct ^hen, without knowing 
the causes of the joy or grief of its comrades, it 
kughs on seeing them laugh, and weeps on seeing 
them weep. . 

. The followers of Locke might be farther com* 
bated in a variety of ways. After ai^uing that 
meii and animals have innate ideas, we might 
atjkack their system of acquired ideas^ by showing 
that tl^e latter are only consequences and exten« 
stons of the former* It is on an innate instinct 
of each species that the. character, the industry^ 
the maimers^ and the . physiognomy of animals 
depend. The parrot, accustomed to live on nuts^ 
has a very difierent appetite and taste from a bird 
of prey» although, like the latter^ it has. claws 
and a sharp beak. It takes a pleasure in coming 
near human habitations ; and, by way of making 
it a. welcome visitor. Nature has clothed it in the 
richest colouring, and gifted it with the poi^'er of 
imitating speech. Instinct is permanent in each 
species of animal, like the germen in each species 
.<^ vegetable; the course of life serves only to 
draw out and extend both. The oak, with its 
strong and spacious boughs, has been once con- 
tained in an acorn ; and the nightingale, with all 
its delighful singing, ip a little egg. 
. But if that which is instinct in animals be 
fjiven to our species in the shape of innate affec- 
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tiohs^ which exercise an influence during our 
whole life, the conclusion is that our life is bat a 
developement and expansion of them. It is these 
affections which^ when our situation happens td 
be at variance with their dictates^ maintain their 
ground with great firmness, and produoe a power* 
ful struggle within us« But when they display 
their influence, under favourable circumstances, 
they are found to call forth unusual talents, and 
a power of exertion of which we were uncon^ 
scious* It is thus diat we sometimes see, in the 
midst of a forest, a beautifol liana in flower ; or 
a majestic cedar, the seeds of which have hap* 
pily been sown on a favourable soil. It was tlms 
that Nature inspired the soul of Homer with the 
genius of poetry ; Raphael with that of painting; 
and the iU-iated Columbus with a passion to pro* 
aecute distant discovery* These great men, suc<- 
ceeded, like many others, notwithstanding the 
neglect and even opposition of their contempCK 
raries ; but the number of such examples would, 
no doubt, be much greater, had not talents often 
come forward in an ungrateful land, and gone to 
waste like seed dropped on a rock* ' 

It is fit, however, to add thzt a very mavkcd 
difference exists between the instinct of the most 
sagacious animal and the Acuities of the most un* 
civilized man. The former can never come the 
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length of making use of fire, of cultivating^ even 
in the rudest manner^ tho ground, or of imitating 
ibe works of Nature by almost any kind of inven- 
tion. The impression'^ of the Divinity is found 
among every people in the globe, and cannot be 
the mere result of a contettiplation of the beauty 
of the universe, since animals who, like ourselves, 
are admitted to that spectacle, sever discover any 
religious impression. May we not therefore con- 
clude that the impression of religion is m innate 
sentiment in man, in the same manaer as parti- 
cular instincts are innate in every species of 
animak? Our farther inquiries will show that 
man owes to this fundamental impression those 
ideas of virtue, glory, and immortality, which 
are the prime movers of all human societies. 

Locke would probably have pursued ^ similar 
mode of rea^oning^ had he first occupied his 
mind with the nature of animals^ vegetables, ajod 
elements. To study the great edifice of the world, 
it is well to begin by its lowest compartments. 

Aft^ giving a sketch of the instinct of animals, 
we shall proceed to treat of the feeling engendered 
by it; meadiing by feeling, in their c^se, a sense 
of. what suits or does not suit them. Instinct 
seeim to have its seat in their head, and feeling 
in tii^ir heart. We might proceed to illustrate 
this by aU tbf modifi^sMtions which philosophers 
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have used in such disquistions, and often, it 
must be added, without any definite plan. The 
ancient philosophers, in analyzing the human 
mind, were in the habit of dwelling on three 
characteristics ; desire, anger, and reason. Des- 
cartes rejected this division because the soul, he 
said, had no parts, and he substitiited six pri- 
mitive passions, admiration, love, hatred, desire, 
joy, and gladness. In the sequel he made large 
additions to the list, enumerating esteem, con- 
tempt, courage, shame, hope, and fear, as deri- 
vatives of the former. By this hopeful course he 
increased very considerably that confusion with 
which he reproached the ancients. He dic^ mote; 
•—by paying very little attention to the rational 
faculty of man^ and by deriving the functions of 
his soul from animal spirits by an unintelligible 
physical process, he gave to man only passions 
common with animals, whom he regarded as 
little else than machines. Besides, how could 
he put admiration on the footing of a passion liW 
love } Can we be said to have as strong a natural 
inclination to admire as to love ? In tny opinion,' 
admiration is notbiDg but the accidental surprise 
of our understanding on the occasion of an agree- 
able discovery. Descartes, in treating of primi- 
tive passions, takes no notice^ of teitor, nor does 
he consider aversion in opposition to desirq. Ha 
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was not aware that the . fat;ulties of the soul are 
twofold, lik^ our members and our organs ; that 
some, like love and hatred^ are in contradiction^ 
while others, like intelligence and reflection, har- 
monize together. Our soul has been said, by 
some fanciful reasoners, to partake of the same 
harmonies as our body, where the lower parts 
form a contrast with the higher ; while the lateral 
parts possess a coincidence . and an equipoise. 
Be this as it may, it is clear that joy and sorrow^ 
esteem and < contempt, hope. and fear, are rather 
the effects of passions than passions in them- 
selves. 

-The want of order in several systems relative 
to the human soul may be ascribed to the cir- 
cumstance of the authors of these systems not 
having studied animals before attempting to 
study man. The true plan is to begin with the 
simple before proceeding to the complex. In 
my opinion there is only; one feeling in an 
animal, a feeling resulting from his instinct, and 
which may be defined a desire of whatever suits 
him, and an aversion to whatever is of a contrary, 
character. From this source, simple w it is, are 
to be derived all the innate sympathies and. anti-^ 
pathies of animals. The portion of intellect pos- 
sessed, by them is the cause indeed of various 
modftications of these sympathies or antipathies. 
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When imagination actual them, it tends to 
carry them towards the future, and to produce 
the impression of hope or fear« When judgment 
(as far as they are capable of judgment) operates, 
the result is a sensation of joy or gladness, appetite 
or disgust, followed by an attempt at possession^ 
or by a renunciation of the object in question. 

Enough has now been said to show that most 
of the pretended primitive passions of Descartes 
are mtte modiBcations of instinct, combined, 
even in the case of the animal kingdom, with a 
portion of intellect. Were we to attempt making 
a scale of passions and feelings, on a better plan 
than that philosopher, it would suffice to point 
the distinctive marks of our scale by reference to 
animal instinct, taking love and hatred as the 
two extremes. Were we, for example, to confine 
ourselves to those animals who exist only for the 
purpose of propagating, and with whom the 
sexual passion is of course predominant, we 
should be enabled to trace various shades of this 
passion in the modifications of their instinotf 
Again, if we look at those animals which are in 
harmony with the sun, and are decorated with 
the richest reflection of his light and colours 4 
such as butterflies, humming^-birds, pheasants, 
Numidian cranes, and peacoeki, we shall trace m 
^U their motions a desire to make a display of 
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this beauty^ and to attract admiration. The pea- 
cock^ in my opinion, spreads his tail less frooi 
vanity than from love; he does not^ like the cock, 
endeavour to lord it over other birds, not even 
those of his own species; his affection seems 
merely to be directed towards the female of his 
kind* Birds of this beautiful class seem to have 
no sense of the pleasure of sound; their voiee^ 
when they have any, being extremely discordant* 
They may be compared to our rich pttiU'-maitres^ 
who are wholly taken up with dress, and have 
but a va*y superficial concq>tion of the pleasure 
of love. The case is otherwise with those whose 
amorous instinct is combined with the faarmoaiea 
of air : the latter do not confine themselves to H 
mere display of outward show, but make in their 
courtship an effusion of tender sentiment Theip 
plumage, in truth, is no ways brilliant, but thfy 
delight the ears by sounds which pen^rate the 
heart; such are the linnet, the titling, and tb« 
nightingale. To this a humorist might compare 
a class of lovers among ourselves, whose qiental 
powers are stimulated by an eagerness to attaia 
the object of their pursuit ;-^tboile I n^ean, wh<i 
attempt to please by calling in the aid of niosiCj, 
painting, or poetry, and who, alas! are often^. 
like the birds I have mentioned^ equipped it^ 
humble attire^ 
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. It has been observed^ that some fishes express 
love by a succession of elegant movements^ One 
of the chief enjoyments of the epicureans of the 
east is to have in their gardens ponds, or basins, 
in which there are gold, silver, and purple fishes, 
in great abundance. Nothing can be more pleasmg 
than the perpetual undulations of these lively, 
but dumb creatures, which redouble the beauty 
of their little bodies by their grace, and inorease 
the splendour of their colours by- the reflectioii 

of the water. Yet I confess that, in point of 

 

grace, I prefer the motion of the small China 
teal, which I was in the habit of seeing' at the 
Jardin des Plantes at Paris. These beautiful 
' birds, the male of which is exactly like the 
female in point of plumage, as is the case with 
pigeofTs and turtle-doves, have little else ^tban- 
white, blue, or purple streaks on the head and 
wings, with a kind of reclining crest like that of 
a lark. '^ The pond where I used to see .them is 
very small, being little else than a cask driven 
into the ground and full of water; . but ^ they; 
seemed to care very little for the narrowness of 
the space, and to pass their . time, in mutual 
ciiresses. They were perpetually swimming 
around each other, and« bringing top^her their 
necks ^nd beaks, which • affi>rded so rapid a con- 
trast of colouring that the eyes were, dazzled with 



HARMONIES OF NATURE. 427 

the variety. They suggested the idea of a flame 
in the midst of water ; and are better entitled 
than the turtle-dove to the name of the bird of 
Venus. A poet may say that they sprung out 
of the waves along with that goddess, and caressed 
each other at her side^ while the turtle-doves 
were groaning on the shore. Tasso, the poet of 
love, had a very just feeling of the grace and 
efiect of such motions in the midst of water; 
when he offers to the eyes of Rinaldo^ in the 
garden of Arm i da/ two beautiful nymphs who 
sing and contend for the prize of swimming. 
Homer employs the sports and songs of the Sirens 
to seduce Ulysses ; but the favourite c^ Minerva^ 
wiser than the hero of Jerusalem^ escaped from 
their snares by stopping the ears of his com- 
panions^ and by tying himself &st to the mast of 
his ship. Moralists of the present day would 
compare *to these dangerous Sirens our theatrical 
ladies^; whose seductive powers lie chiefly in the 

« 

danced. ^» 

This subject might be' diuch expanded by ad^ 
verting to a number of other animals; such as 
quadrupeds, who 'o^ new harmonies in their 
loves by the beauty and grandeur of their shape. 
What an ample field for description in the un^ 
tamed courser^ the colossal elephant, and the 
camelopard of the desert ? But rfbat occauoo 

6 
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. . • ... 

is there to carry our tesearchea so fiir as the torrid 
^one ? This passion^ this creative flame^ displays 
an ia;Qnite variety of laws in that crowd of insects 
whid^k swarm on the surface of the earthy in the 
forestsj on the waters^ and in the atmosphere. 
Were I to represent here the loves of the different 
animals whiqh I have seen painted on the four 
sidfs oif an apartment in the palace of the Elector 
of Saxony^ at War^aw^ I should exhibit but a 
small number of the innumerable shades of this 
passion among animals^ from those whicb> like 
the hog and the toad^ obey the mere ioapulse of 
sensuality, to those which, like the dove and 
nightingale, appear to cheri^ a refined auction. 
Man iinites aU the gradations of this passion^ and 
^xhibit^ an impressive example of every kind of 
love from the coarse amours of the sultan in hiy 
seraglio, tp the tender, the faithful, and the pure 
attac^miqnt of Abelard apd Elois^. y 

Were we to contrast with the ^bove a picture 
of the animals whieh, like the carnivorous bribes, 
seem created for the work of desttuctioin, we 
should find in them almost ef^xy shade and degree 
of hatred, in connexion: w.ith their respective in^ 
stincts. But there is no such th|i>g . as cruelty 

• 

nmopg that beautiful class of animals whicblcaH 
solar, from their living in the ligbt of the squ, 
wd particularly froqi th^ir abo«ndifig ; ib Xh^ 
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bosom of the torrid zone. On the other hanH^ 
ttocturnal animals have all a dull or tarnished 
colour, and are in general mischievous. A hut- 
terfly of this description, the sphinx atrbpas, called 
in French Auiye, (on account of its cry,) carries 
the figure 'of a death's head on its hreast, and the 
(down which falls from its wings is very hurtful 
to the eyes. All birds of night, such as the bat, 
the owl, &C. are birds of prey : they are gloomy 
both as to shape and plumage* In fact it may 
he said that most birds of prey are birds of night; 
at least that their flights are taken chiefly in the 
morning, evening, or during moon-light. The 
eagle is said to contemplate the sun ; but I ques^ 
tion this, and it is well known that he seldonl 
tees that part of the country which enjoys the 
benefit of the ^olar rays : he inhabits only the ruins 
of monuments, rocks, and the dry summits of lofty 
mountains. Poets make him the bird of Jove, 
because his abode is in the region of storms ; but 
there is no doubt of his having the habit of flying 
during the night, as was proved by the observa^ 
tion of the Paris astronomer, who discovered atl 
eagle at the end of his telescope when he was en-^ 
gaged in contemplating the stars. Mankind, in 
their weakness, have always attached a degree of 
distinction to whatever inspired terror i it would 
be difficuit otherwise to account for the adoption 



I 
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of the figures of the birds of prey throughout 
Europe fer th^e arms of our nobility. The voice 
of carnivorous animals' is just as disagreeable as 
their figures and pluotiige ; they make the air 
repeat nothing but shrill or squeaking sounds. 
Carnivorous fishes^ such as 'sea«>dogs and thorn* 
backs^ have a livid coIi)ur and a hideous look; 
Carnivorous quadrupeds, like wolves^ foxes,- mar- 
tins, &c., come out in general by night only ; 
and their skin, though sometimes prettily 
speckled^ as in the case of the stripes of the 
tiger, or the rings of the panther, commonly pre- 
sents nothing but the harsh contrast of tawny 
and black ; — colours such as we find in the wasp^ 
and in various earnivbrous' insects. Moreover, 
all this class of animals has not only a obhtrast 
' of colouring sufiScient to. point them out from a 
distance during the day, but a i^trong . sipell^ 
which ^ give notice of their approach, in the midst 
of the darkest night. 

I have already observed that whoever chooses 
to analyze the mischievous instinct of. beasts cxf 
prey would find: there all the shades iand expres* 
sions of hatred; a cowardly appetite for the flesh 
of the dead in the vulture ; silent cunning in tli^ 
fox; treachery in the spider; [horrific cries in 
the ospray ; thirst of blood in the polecat ; fero- 
city in the tiger; cruelty in the wolf; and the 
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fury pf despotism in the lion. In the serpent, 
in the sharks in the sea^polypus iwith long arms 
which are provided wiUi suckers, and in other 
tribes, we should find animals that grow pale at 
the sight of every living being ; who insinuate 
themselves for the purpose of stinging; who crawl 
that they may bite; who flatter that they niay 
tear, smd hold out embraces that they may stifle;, 
in &ct, creatures full of concealed rage, and mur* 
derous, in the shape of affection, to a degree which 
there is a difficulty in pourtraying in the language 
of man, although there exist but too many ex* 
amples of similar actions on the part of his 
species. 

. From the feelings or passions of animals pro. 
ceed their actions, which a philosopher might call 
the application of instinct combined with jntel*^ 
leet. Experience shows that their ^tion^ are the 
consequ^ce of some previous thought, and, ac- 
cording to my theory, of thought distinet froto 
their instinct. By instinct I n^an thut which 
they have derived from Nature; and were I to 
attempt an exposition of the whole process^ I 
should say that instinct suggests an idea to an 
animal; intellect weighs it ; and their organs, as 
is evident, carry it into effect. Again^ consider- 
ing animals in a passive sense, the process is 
this :--^aa external object produces an action on 
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dieir orgtnB ; this action creates a sensation^ and 
the sensatioci an idea in their intellect. 

Instinct seeoit to be to the soul what eonstitu* 
tional formatiim is fo the body ; it is that which 
renders it mitd or harsh ; industrious or stupid. 
Instinct has faculties in correspondence with tht 
di&rent organs of an animal ; that of seeing, for 
^cample, in connexion with the eyes, that of 
loTiog in connexion with the hearty and that of 
Haidhg in connexion with the arms with which it 
is provided. Prom this we may conclude that 
instinct, like the body, has some qualities which 
are in contrast, and' others which harmonize with 
each other. But without proceeding farther in 
this discussion, it is clear that natural instinct 
cannot be removed either by habit after a certain 
time of life, nor by cutting off the organs con- 
nected with a vicious impulse. Can we take from 
a wolf his appetite for animal food by extracting 
his teeth ? How cruel is then the error of those 
who mutilate male children under the impressioh 
of ddivering them from the influence of a cer* 
.lain passion ! The probability is that this violent 
deprivation has the effect of increasing, in subse- 
quent years, that flame which it is meant to 
extinguish* 

The instincts of animals, strange as they may 
i^ppear to us, are not to be considered as deroga- 
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tofy to the beneficence of the Divkiity : thiy 
hftve no doubt been ftiftned in tvisdom, iXtkQt 
they constitute a baknce to each ottiet tht-oi^te- 
ottt the wodd. Hckl net ibis eqmlibrintn^i&istdi 
by a divei^sity oiP qii^litie^^ thi^ carnivoroiag trib^ 
Would stoon have sivallowed up* all the othel^s^ I 
take a pleasure in cottiidering the soul (if we may 
so call it) of an animal incloised in his body^ along 
with his instinct^ as a passenger in a ship with 4 
pilot, who has the sole charge of- the navigation, 
while the former is wholly unacquainted with it. 
The ^oul is actuated by contending feehngs, and 
marked by a diversity which seems something 
like the variety of vegetables contained in a tree. 
An hypothesis of this nature seems to me the only 
one which can explain, in our species at least, the 
conflicts of different paslsions. 

My object however was to counteract the notion 
of Descartes that animals were mere passive 
machines. Their actions, according to him, are 
stimulated only by external objects: he might 
just as well have said that they owed to these ob-^ 
jects their outward shape and their inward organs. 
At the same time, I am far from denying to that 
great man the title of father of Frencli philoso- 
phy : it was h^ who taught our reason to throw 
off the yoke of authority; but, as Voltaire saidi 
he taught us so effectually to question thi^ philo- 

VOL. u. {if 
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sophy of the ancients^ that we have coaie the 
length of questioning his own. Nothings at the 
same time, is more difficult than to find language 
for the explanation of systematic views in the 
studies of Nature^ and particularly in what re- 
gards moral affections. The words used in our 
language are frequently either too strong or too 
weak, and sometimes they are inapplicable to the 
ideas. Our derivative and compound words do 
not always xetain the same signification as their 
primitive ; like certain v^etables whose stalks 
have different properties from their roots. * In 
treating of instinct, I defined it a presentiment 
of what was suitable to an animal ; but I ques- 
tion whether the word presentiment is sufficiently 
pointed to express the sure and decided impres- 
sion existing in the case of most animals in the 
points to which I meant to allude. In like man- 
pjer the word.^^ regret" conveys a difierent im- 
pression from the one pointed put by its etymo- 
logical analyses, iterum gratus^ On many occa- 
sions compounds are more forcible than their pri- 
mitives, " infant" meaning more than nonjam; 
" injurious" than non habcnsjus\ *^ impertinent" 
than cui nonpertinct; ^^ impious" th^nnonpius* 
Other remarks might be added, with examples of 
the preposition i/i producing at times a cbntrary 
effect ill words to which it serves as a compound: 
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* for, though generally negative, it has sometimes 
ah affirmative sense ; but as these are cfonfined 
chiefly to French, I shall decline enlai^ng on 
them, and shall merely apprize my readers thajt 
my plan is to separate, by a small stroke, a com- 
pound word from its preposition when it is neces- 
sary to use it in its primitive signification ; an ex- 
pedient more convenient than a circumlocution^ 
and less strange than the introduction of a new 
phrase. ' , 

Naturalists, in using collective words, are apt to 
speak of the '^kingdoms of Nature, of classes, 
orders, families, genera, species, and varieties," 
in a manner which seems to me productive of 
considerable confusion. A "kingdom of Nature" 
is an appropriate expression only when speal^ing 
of the power of God ; a ^* class " means merely 
an* accumulation which belongs as much to a 
genus as to an order. Again, ** order'* is a general 
word applicable to whatever is destined or under- 
stood for a specific purpose. " Family " conveys 
the idea of consanguinity, and is more suitable to 
individuals of the same variety ; to varieties of 
the same species, and to species of the same 
genus, than to approximate genera, to which it is 
applied, although the latter have less resemblance 
to each other. The word "genus'* has, however, 
a more determinate signification, inasmuch as the 

2p2 
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Species htt fetig^hdet*ed by> 6t derived frbm it. t 
have cndeavoat-ed to subslitutCi for most of th^se 
hames, the terms ** t)0W6i', hariftdhy, genus, and 
ifepecies/* 

Notwithstanding the obscurity iiri*irig fVbnd ouf 

c 

dcficjfctity in appi*opriate Words and the prfejudic6$ 
of torljr habits, I Shislll hot be discdUhiged frbtti 
endeavouring to cottWy ^n idea of animal powef^ 
and of its progressive ext^ttsibn. As the fifrt 
navigators, who ventured to sea without c<)inpa9» 
or quadrant, succeeded in discbvefing parts of the 
globe by letting fly, from time to time, a bird t6 
guide them by its flight atid itfe instinct towards 
such lands as they could not perceive on their 
horizon; in like manner^ by consulting the instinct 
of aninaals, wte may find it practicable to make 
some discoveries in the immense sphere of life. 
It was thus that Noah was ehabled, under a 
cloudy sky, to judge, by the flight of the raven 
and of the dove, of the condition of the earth 
lifter the waters of the deluge had beguri to sub* 
side. It was particularly the bird of love which, 
by bringing him back a green olive branch, 
Mtisfied him that the mountains were beginning 
to appear above the water, and to become habit- 
able. We shall guide ourselves by a similar cliie 
in our inquiries after the basis of the animal, and 
even of the human power. 



The sun aud moon ^x^rcise jgreiat inf^qenqe pn 
the early part of apimal life | pregnancy, births 
growth, love, and d^ath, being regulated in almost 
every species by the different phases and periodf 
of these orbs, Th^. soul of an animal seems tp 
combine^ to a certain extent, the faculties of in* 
telligence and reflection. It would Yiot be enough 
for it to have an impression of its wants by instinct 
or intelligence; for such impressions^ if not carried 
farther by reflection, (at least that degree of re- 
flection of which it is capable), would be like ^^ 
image in a mirror. It pught not to appear xfior^ 
extraordinary in our eyes that the ^oyl of ai^ 
animal should be made up of those mixed parts, 
than that various vegetables should be found 
under the saniQ bark. 

Taking the word soul in the sense of principle 
qflifcj we find, in all, five distinctions, viz. th^ 
elementary, the vegetable, the animal, the inteL 
ligent, and the celestial. The first four belong tp 
all animals down to the smallest insect, while the 
fifth is confined to man. By the elementary soul 
of animals, I mean attraction, a property whicb 
they have in common with substances of all kinds. 
Attraction, in the sense in which I now use it, 
seems adhesive to all kinds of matter ; it operate^ 
on the ray of light which it turns towards thp 
angle of a body brought near it ; it rounds intp 
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the shape of a drop of rain the vapour which* 
swims in air^ or it crystallizes it into a flake of 
snow. It accumulates in the bosom of the earth 
grains of sand into crystal^ and metals into 
pyrites ; raises the sap in the capillary vessels of 
vegetables^ and circulates the blood in the veins 
of animals. It acts particularly on their sinews^ 
of which it seems to be the first mover; it appears 
. to compose or decompose itself into magnetism^ 
electricity, fire, and light. The grand focus of 
attraction is the sun, who exercises it on all the 
plailetary bodies which he causes to turn round 
him. The latter become penetrated with it, and 
communicate it in like manner to the satellites 
which turn round them ; while the whole apply 
its operation to the substances which are fixed on 
their circumference by gravity, as well as to those 
which move on it like animals. Among reser- 
voirs, and conductors of attraction, we reckon 
chiefly the planetary bodies in the firmament, 
and on earth metallic substances. Tho'two appear 
to harmonize, gold having been long since con- 
sidered in relation with the solar rays, as silver 
with those of the moon. In treating of solar 
harmonies, I have mentioned the relations of 
other metals with the other planets,, and I am 
now to add, merely as an anecdote, that platina, 
which for us is a metal of pure curiosity, was dis- 
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covered nearly at the same time as the Georgium 
Sidus of Herschell. 

By adverting to the imagined relation between 
the sun and gold^ I may be thought to renew old 
errors^ but I do no more than follow the traces of 
the ancient temple of science. Moreover^ there 
exists a connexion in almost every department of 
Nature. The concentric layers of so small aslant 
as an onion are in harmony with the lunar 
months^ in the same way as those of a tree are 
with the solar rays. At this rate why should it 
be accounted ridiculous to make similar observa- 
tions on gold and silver? Many metals possess^ 
like planets, well known powers of > attraction ; 
gold attracting^Mercury^ which the sun volatilizes, 
and the load-stone attracting iron. 
' It seems then an established point that metals 
have an analogy with planets by their weight, 
their splendour, and their attractive powers; 
they have the same by means of their electricity, 
of which the sun is the source. They are not 
only its conductors, but its permanent receptacles, 
as has been proved by galvanic experiments, of 
which we shall treat forthwith. Meantime . let 
us remark that, electricity is a fiery fluid, often 
not apparent, circulating in all bodies, and passing 
from those which have a large, to those which 
have a smaller quantity. It is divided by its 
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effects into poeitive and negative electricity, and 
perhaps it might with propriety be ditidod into 
active and pmive« It ^eems one of tbe priwary 
impnUes of vegetation, and anirnation* It n after 
the most awful storma that vegetabjea oomeintQ 
floiver^ and bear their fruits with the greatest 
vigour. It is then, likewise^ that the generations 
of in&eots multiply with so much rapidity aa to 
make the vulgar imagine that they have fallal 
.from the firmament. Electricity seems tp be the 
torch of love : it kindles its fires at tbe'age when 
animals have attained their growth. JBIectric fire 
may be distinguished into soli4nnar, and luni- 
solar ; the former exists in male animals, and is 
displayed in the ornaments of their bodies, decked 
as they are in lively colours^ particularly in the 
male sex. The ^ame is apparent in. carnivorous 
birds and beasts, whose eyes sparkle in the dark, 
and whose hairy covering is apt to brktie and to 
wear a luminous aspect* 

I am inclined to think that electriiaity is torn* 
municated to plants by means of nietaUie. tub* 
stances. Without dwelling on extraofrdioary ap^ 
pearances, such as that of the vine«stock.of Tokay 
in Hungary, which had grown on a gold mine^ 
and in tlie leaves of which were found threads oi 
gold, I may be allowed to quote tfae^ ^cperiraents 
made by a number of naturalists, and among 
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9tfaer9 by '^ the celebratfd Gwffrpi: tbey prov^ 
that there i« not a 3iQgl« vegetable who9Q aabat 
da not contain some ferruginous sqbstunce* It 
is natural to imagine that this ntetal, which in 
mineral water is diasolved into invisible partiqles, 
should be mixed with the sap of vegetables ; and 
as we also know that- it is one of the most power-^ 
fill conductors of electricity, we may, without 
being chargeable with a predilection fpr tfaeoryi 
consider it as the cause of its phenomena in vege* 
tation. It appears particularly in red flowers ;' 
for it is it which gives them their colour, as I 
have experienced in the case of a rose. 

Ferruginous particles are found to exist even in 
animals: they are said to be contained in their 
blood, and the blue colour taken by bullock's 
blood after being burned, and becoming^ what we 
call Prussian^blue, is ascribed to this admixture. 
Certain it is that particles of iron have the effisct 
of giving a red and blue colour to v^etables, and 
that th^ are operative in producing mixed colours, 
such as orange, purple, and violet. To these we 
we may add the colour of black, as is shown by 
the dye resulting from a mixture of gall-nuts and 
iron. 

The discovery of the fact of iron entering into 
the composition of vegetables and animals was 
made by reducing thei^ to ashes, and to the ap^ 
plication of the loadstone. Had similar expe* 
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riments beeil made on them with Mel^ury, th« 
loadstone of gold^ we might perhaps have found 
in them particles of that metaL Yellow coloured 
vegetables and products appear to me to owe 
their hue to a tinge of gold., 1 used to see M. 
SagC) the well known chemist^ make experiments 
on the red' part of flowers, on.wine^ and on 
blood; and I have heard him say that a yellow 
colour in stones was indicative of the presence of 
gold. Why should it not, in like manner^ be 
indicative of the presence of that rich metal in 
vegetables and animals ? It is the colour of the 
sun^ or at least the first decomposition of his 
r^ys, which appear in volatilised gold. I have 
already stated that the diamond was a concretion 
formed^ in the course of ages, by his rays, and I 
hazarded that opinion on finding that, on burning 
a diamond in a crucible, it left no residue of 
matter* A late experiment of M* Morveau, the 
chemist, gives as a residuum a carbonic acid by 
which he' succeeded in making steely and from 
which he concludes that the diamond is a species 
of coal. In my opinion, however, it remains to 
be discovered whether it was the fire of the expe- 
rimenting process, or the sun's heat, which gave 
it this character. In the latter supposition, it 
would be formed by the continued operation of 
the sun's rays in the way I have mentioned above, 
and. gold appears to me to be a concretion gene- 
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rated ia the same way. But whatever be the 
origin of either substance, certain it is that gold 
and diamonds are discovered only in hot climates ; 
and if it be objected that mines of gold are some- 
times found beyond the present line of the tropicsy 
the answer is that these mines may possibly have 
been within the tropics in a former age^ when the 
position of the poles was not as at present. The 
argument here rests on the same foundation as 
the one relative to the fossil remains of vegetables 
and animals of the torrid zone. Siberia contains 
mines of gold, but it has also fhigri;ents of palm- 
trees along with the skeletons and teeth of ele- 
phants. As to diamonds^ I have not heard that 
they have as yet been found either in the temper- 
ate or frozen zone, for want perhaps of being 
looked after. A diamond in the rough does not 
strike the eye with the brilliancy of gold, for it 
resembles in fact a grain of salt ; but it has thits 
in common with gold, that it is the heaviest of all 
non-metallic stones, in the same way that gold is 
the heaviest of metals. 

If then the earth serves as a matrix of gold in 
the part v^here solar influence is most active, why 
should not animals and vegetables, receiving as 
they do the solar rays, and combining particles 
of fire with their i proper substance, be found 
likewise to contain particles of gold as well as of 
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iron? It is y^ry remarkable that the yellow 
ColoiiFi which ifK^ieates gold in stones^ appears in 
most of the germina of seeds, and particularly in 
the, yelloiv dust of the anthers which serves to 
impregnate flowers. Almost all anthers are yellow, 
%od they are placed in the heart of a reflector 
fomad by petals^ the- curves of which reflect on 
tbiCie masculine parts all the influence of the 
solar rays* On the oth^r hand, the feminine 
partly visSf the stigmata or openings of the pistil^ 
are white, and seem to establish by their colour 
other relations with the influence of the lunar 
rays. The flowers of seme plants, among others 
the great monkshood, appear phosphoric during 
night; and finally, when vegetables undergo 
decomposition, the fires which they have imbibed 
a{qpear to become disengaged, aiui to show themr 
^elves in a bluish glimmer^^such is the fire of 
rotten wood. 

Similar ^ects of light and electricity may be 
discovered in animals. Their brain and sinews 
are of a white mixed with yellow ; and their 
pinews, like threads of gold and silver, are power- 
ful conductors of electricity. Those which ead 
lA th^r eyep make these pi^ns sometimes sparkle 
in transports of love or rage. Finally, in the 
dl^.sp|ution of animals, the particles of light which 
tntered into their composition are displayed ia 
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phosphoric giimmerings, especially in sea^fisby 
because the sea is the gceat receptikcle of th^ 
elements. It is s6 strongly impregnated vrith the 
dfemetit of fire, betweeh the tropics, as to appeaf 
luminous during the night ; and, When in Wintei* 
its waters' flow frow the torrid zohfe towards oui^ 
poles, thfey not bnly softeit'the rigour of Wintet 
in oUr atmosphere, but they are per hsips one df 
the causes of these Aui^ra^ Boreales, whi^h^ 
during winter, enliveh the g]&ovti of night in the 
north, arid which do ndt Appear there nntll after 
the autumnal equinox, the date of the tevolution 
of the sea from south to north. 

Not only da attraction, magnetism^ electricity, 
and light, reside in metals,yegetable8^ and animals $ 
but the fire which produces them is naturally 
there and in a state of repbse. Swedish natuftiU 
ists have produced, by the mere rubbing together 
of two plates of iron, a degree of heal which 
makes water boil without causing any discernible 
wear of the metah This seems a new method of 
procuring heat. As to wood, there can be no 
doubt of its containing a great proportion of fiery 
particles, since it is found so convenient a supply 
for our hearths. As to animals, their warinth 
Seems a sufficient indication of the fire th«t 
vivifies afid enlivens them. With this man seettiS 
the best provided ; his natural heat bfeing equal 
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to that which hatches the eggs^ of birds. He may 
easily augment this heat by rubbing one part of 
his body against another^ when the result is very 
similar to that of the two iron plates of the 
Swedish naturalists. This coincidence may be 
adduced as an additional proof of the resemblance 
of nerves to metals ; both are conductors and 
receptacles of electricity^ as we shall see in treat- 
ing of galvanic experiments. 

Along with its elementary life, an animal has 
a vegetable life of a very distinct charact^. 
Supposing for a moment that it had none but an 
elementary life, it might put its whole, body in 
the shape of a ball by its attraction ; in the shape 
of an. aigrette, by its electricity, or in any other 
shape analogous to that of crystals or pyrites. 
But its vegetable principle of life seems to 
exercise a kind of control over the other, and 
may be compared to a mason served by an 
apprentice, who hands him materials, leaving him 
to place them in that regular order which is 
necessary to raise an edifice. This vegetable 
principle organizes the body of an animal as well 
as that of a vegetable product, but in a manner 
that is both more systematic and more complex. 
Jt is to its operation that I am inclined to attribute 
the original formation of the fcetus in two halves 
perfectly similar ; as well as the subsequent de- 
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velopement of the little frame. A chilij, on 
seeing the lights is so completely formed as to 
have, its breathing an4 the circulation of its blood 
carried on without the slightest interruption even 
in sleep. The same holds in regard to diet and 
digestion, and if an accidental injury be received^ 
the little wound is soon healed by Nature covering 
it with a new skin, igi some anipals^ Nature 
goes farther, and restores entire members, as may 
be seen in the case of crabs, whose toes shoot out 
again provided with all their apparatus of joints 
and claws. Nature thus gives new arms to those 
Crustacea in the same way that she gives new 
branches to trees. Nay, she produces on the 
bodies of animals several kinds of vegetable sub- 
stances, which however bear neither flower nor 
fruit, V as hair, feathers, shells, nails, horns. 
Each of these modes of vegetation has its par- 
ticular laws ; the. smooth horns of cattle being 
permanent, while the antlers of tl^e stag fall off 
every year. 

Nature varies almost to infinity the shapes of 
animals, but she never deviates from the laws of 
harmony and contrast, which make each of them 
consist of two halves perfectly similar, as well as 
of two halves of an altogether opposite character. 
The loves of animals, like those of vegetables, 
are regulated by the different periods of the sun 

2 
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tnd moon. Love is a ^ame wbieh^ like that of 
fire^ admits of h^ing commutiicated and tnulti- 
plied without becoming enfeebled; The earth, in 
its daily and annual progredd> lays open in a 
spiral form the circumference of its two hemi- 
spheres, whieh the sun surrounds with his rays $s 
with threads of gold ittetehed on a machine. 
Hie moon crosses them like & celestial ahuttle, 
aAd binds them together with her silver streaks. 
The vegetable and animal world feel this in-^ 
fiuence and come forth, grow, and perpetuftte their ' 
Species by these soli-IUnAr, and iuni^solftr haf- 
monies. The process is not laid open to our 
observation iA its extent, but there seems no 
reason to doubt its reality, and still less to 
question its being the work of a t)ivine Super- 
inteftdant. It was be who created '^ and oi^ 
ganized various seeds to compOSe the fatuPe 
world, and who gave to the orbs of day and night 
the power of callmg them into life and motion. 
Were we at liberty to compare the feeble efforts 
of man with the dispensations of the Supreme 
Being, we might say that these tnechanicAl or 
vegetable principles of life resembled machines 
planned by a skilful artist, the powers of whieh^ 
wheii put in motion by the action of fire, or by 
the course of winds and streams, express liquors, 
pulverise grains, give a shape to planks, and even 
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impress a legend on a metallic substance^ without 
s^ny consciousness^ on the part of this elegant and 
efficient machinery, of the operations to which it 
is subservient. 

The human body contains a number of beauties 
which are but partially distributed to other 
animals ; its stature and strength ate fixed with 
admirable proportion. Of this we shall treat 
more fully in discussing the properties of our 
bodies under the head of human harmonies. 

I tiow come to say a few words on what may 
be called the animal soul or living principle, by 
which I mean the sentiment of existence, the 
^ consciousness of the possession of^ organs, and 
the desire of providing food. It is susceptible of 
pleasure and pain through the medium of the 
nerves dispersed through the whole body, and 
particularly towards the skin. It is by touching 
their extremities that the warning of pressure or 
danger is received, but they 16se all sense of 
feeling if they happen to be paralysed. A phi- 
losophic investigator would consider the heait of 
animals as not only the central point of sensation, 
but the seat of instinct and of the feelings con* 
nected with it. Of these feelings, the principal 
is self Idve, which, in each animal, is decomposed, 
as I have already observed, into a desire of ob* 
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taining what suits, and of avoiding what does not 
suit him. 

In comparing animals of opposite characters^ 
such, for example, as the lamb and the.wolf^ we 
find perfect similarity in regard to what may be 
called the elementary princsiples of Jife ; I. mean 
in regard to their nutrition, digestion, circulation 
of the blood, &g. . the only material distinction 
being that the one lives on grass, and the other 
on flesh. The difference of character, and a very 
great difference it is, consists in what I call the 
animal principle of life and its consequent in- 
stinct. That of the wolf points, , from the be- 
ginning, to flesh and blood, while that of the 
lamb rests with complacency on tender grass and 
limpid streams; The instinct of th^ wolf is 
materially diflerent from that of the dog, not- 
withstwding the' resemblance of their bodies. 
No mode of. education, no length of time, can,' 
as far as we yet know, induce the wolf to approach 
the habitation of man-p— h^ bears from his youth 
upward a. marked and a permanent character/ It 
is this chstracter which gives ferocious features to 
his look; features which our inattentive eyes 
sometimes confound with the rough look of a 
shepherd's dog; hut a lamb* never falls into such 
a mistake ; it distinguishes at the first glance, and 
at the first scent, its tyrant from its protector. 
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Why, may it be asked, should it have entered 
into the plan of Providence to give existence to 
such hatred and to such attachment ? I do not 
pretend to account for it ; but I see that the result 
is good, and that it bears a useful relation to 
man. .Certain it is, that the animals who live on 
fruits and: grass would soon despoil;the earth of 
its plants, were not the progress of their popu*- 
lation arrested by beasts of prey.' The latter 
again would accomplish the destruction of other 
species of , animals, did not man, in.his tiirn, 
prove a formidable obstacle to their multiplication. 
Perhaps on maturely examining this sanguinary 
struggle, we may find reasons for . exempting 
Nature from the charge of injustice and cruelty. 
By permitting one animal to devour another, she 
does not take away, as in the case of a robber in 
regard to a man, a life which does not belong to 
her. It was she who gave and who may take 
bade ; she draws from the river of life an infinity 
of streams which she has scattered over the earth, 
and which she may again cast into a larger flood. 
Death to an animal is but a modification, of its 
existence; its life is transported. from its body to 
that which devoured it; but the soul which 
animated it has, w6 may be assured^ a, different 
destination. Does the wolf acqmre any thing of 
the tenderness of the lamb which be devours ? 
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Or does not the blood of the little innocent only 
increase the cruel thirst of its tyrant? What 
then, it may be asked, becomes erentnally of the 
gentle soul of tfa» one, and of the ferocious soul 
of the other ? To this^ I confess I am unable to 
give an answer ; but I am not prepared to treat 
vrith ridicule the Hindoo notion of metempsy- 
chosis. The Hindoos imagine that the soul 
passes after death into the body of animals, and 
that the transformation is regulated by the passions 
which have predominated during life ; tlie souls 
of the cruel going into the tiger and lion ; those 
of the deceitful into the fox and serpent ; those 
of the glutton, into the hog, &c. CerUia it is 
that man combines in himself the passions of all 
these animals, and that that which predominates, 
whether from Nature or habit, becomes displayed 
in bis physiognomy by something like the 
features of the animal of which it is character* 
istic. Some physiognomists say that the ex-^ 
pression of the countenance is best ascertained by 
putting the hand on the mouth, and by leaving 
only the forehead, the eyes^ and nose, uncovered. 
Baptista Porta was in the habit of drawing human 
countenances which bore a very evident resem- 
blance to the ox, the tiger, the hog, &c* Mira- 
beau, so well known in the early scenes of our 
revolution, had^ in his large head, small eyes, and 
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prominent jaw bones, something not unlike the 
head of a boar. I have seen a woman with a 
large turned up nose, and a small red mouthy 
extremely like a paroquet. Finally, man and 
woman are subject to the passions of animals as 
well as to their diseases; they are susceptible 
likewise of their enjoyments ; and the sun and 
moon have here also their influence in regulating 
the different periods of their appearance. 

I shall next say a few words on that portion of 
intellect which appears to be possessed by animals. 
The ant is, like the bee, fond of honey ; but it 
does not gather it in flowers, or attempt, to make 
a hive in its little cave ; it employs itself alto- 
gether in collecting those fragments of vegetables 
and animals for which Nature intended it This 
discrimination^ brief as it is, may suffice to convey 
an idea of my meaning, which is that the instinct 
of animals is more complex than is generally 
supposed, and may be analyzed in ways which do 
not always strike the observer of Nature, 

From this attempt to describe animal instinct^ 
I turn with pleasure to a higher theme ; I mean to 
the faculties of our own species. : Man alone unites 
those qualities which we find scattered throughout 
the various tribes of the animal kingdom. He is 
capable of industry as well as of enjoyment in 
every shape, and he, alone c^ all created beings 
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in this world, has kn impression of divine power. 
While the instinct of other 'creatures attaches 
them merely to a particular spot, or to' a par- 
ticular food, that of man teaches him to look up 
towards his Creator. This feeling is innate and 
extends his view beyond his horizon and his term 
of life: it is common to tHe salvage and to the 
civilized. It is to the belief of the existence of a 
God that man owes the idea of infinity, univer* 
sality, glory, and immortality, which, harmonizing 
with his understanding, have been the catises of 
enabling him to make such progress in art and 
science, and of giving so much scope to his feel- 
ings. It is to this belief of a superintending 
Providence that he owes his consciousness of 
virtue, and that he is induced to regulate the 
gratification of his desires by a consideration of 
what he owes to his equals. This instinct to- 
wards heaven, this conviction of the existence of 
a Supreme Being, an avenger and remunerator, 
is the natural foundation of all human society. 
Man has also what may be called animal instinct ; 
I mean his sympathies and antipathies, his at- 
tachment to, and aversion from, certain situations, 
all of which are productive of exertions more or 
less successful, and of a display of talents more or 
leiss conspicuous. Tliese sentiments are innate, 
and no education can entirely alter them; but 
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that \vhich governs him^ when in the bosqm Oa 
nature^ is the impression already mentioned oi 
Divine Power. I repeat that it is probably to 
this impression that he owes the chief part ot 
that knowledge which renders him so superior to 
other creatures. At all events it is certain that • 
the wisest of mankind, siuch as Socrates, Plato, 
Newton, and other kindrqd philosophers, have 
been remarkable for devotion. 

I shall enlarge on the e&cts of religious im- 
pression!^ when treating of human harmonies ; at 
present I am to add a few observations. on the in<- 
stinct of animqils. I 'may be .supposed to .have 
attempted too much subdivision, and to have 
enumerated more qualities than can be contained 
, in such humble bodies. But if a variety of 
colours are contained in a single ray of light, if 
fire possesses several distinct qualities, the atmos- 
phere more than one species of air, and the vege- 
table various plants under the same bark, why 
should a similar latitude not be supposed to exist 
in the case of- animals i Let us take, as the 
lowest extreme of animal life, the earth- worjij, 
which seems inferior to the apparently torpid 
oyster, and let us ascend from this humble in- 
si^ct all the way to the lords of the creation. We 
should thus be enabled to compare all the shades 
of intellect in animals destined to float on the 



456 HAJIMOKIJCS OF ^ATURS. 

ocean of life^ with the various attempt! made by 
man to navigate the real wat^s^ from the floc^ting 
trunk which enables a savage to cross a riv^r, to 
the gallant vessel, constructed with all the skill of 
advanced science, and prepared to circumnavi* 
gate the globe. In the long list that intervenes, 
we shall find the raft, the canoe, the yawl, the 
shallop, the schooner, the brigantine, the frigate, 
and we arrive at last at our lai^est ships of war 
bearing more than a hundred cannon* So much 
by way of giving us ah idea of the various pro* 
gressive steps of animals in a corporeal point of 
view. As to the portion of intellect possessed by 
them, the elementary part may be represented 
by such labour as that of the miner, the woQd^ 
man, the weaver, and rope-maker, who supply 
the rough materials for a vessel, without com- 
prehending the use that is to be made of them ; 
while a less humble portion of animal intellect 
may be exhibited by the work of the smith, the 
carpenter, or the caulker, who proceed in con* 
fonnity to prescribed rules. A. third part of 
what J have called the animal soul may be cout 
ceived by a comparison with a ship's company, 
each stationed at his post, and ready to obey 
orders ; while the highest step in the scale may 
be represented by the pilo4; standing at the helm, 
and guiding the motion of the vesself !3ut wer§ 
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I to attempt giving in this manner an idea of 
human intelleet, I should compare it to the mas- 
ter of a ship, the sole depository of the secret 
object of the voyage, and I should suppose him 
issuing out daily directions to his humble fol- 
lowers. The comparison might be extended by 
describing the implicit obedience with which the 
will of the master is received ; and the delineation 
of disorder^ when it occurred among the members 
of such a company, might be rendered illus- 
trative of the tumults of the human mind.—* 
When man listens to his passions, his resolutions 
are shaken by the most contrary impulses. Cu- 
pidity says, *^It is to me that the enjoyment 
of every thing belongs:" ambition exclaims, '* Re- 
nown is my portion ;" while pride calls out to 
unassuming virtue, " Thou art nothing more than 
illusion." Too often does it happen that the 
mind, seduced by their confident assertions, 
listens to their voice, and endeavours to seek a jus- 
tification of its errors in the example of the past. 
Not only are physical harmonies subordinate 
to the faculties I have endeavoured to describe ;*- 
the moral harmonies are so likewise. It will suf- 
fice at present to quote the first of these ; I mean 
fraternal harmony. It is it that gives to an animal 
that profile and countenance which is characteristic 
of each species ; which, in the groveling attitude of 
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the K<»g, is expressive of gluftony ; in the lion, of fe- 
rocity; in the. turtle dove, of grace and love. These 
profiles have the same expression in each genus of 
animals, but they vary almost infinitely in man^ 
according to the particular passfon that governs 
hira. We may trace, in the interior as well as 
the exterior profile, the sehsoria of all the organs 
of an animal, beginning with those of the pineal 
gland, and observing successively those of the 
optic and olfactory nerves, those of breathing, 
hearing, drinking, and eating. When the cruel 
operation of cutting an insect, or other animal, 
across,, is performed, life is observed, to remain 
for some time in the two divided parts. The 
head of a fly separated from iis'body. gives, for a 
considerable time, tokens of life, and the body is 
still capable of hovering over various spots ; but if 
the insect be cut in two length-wise, it perishes 
almost instantaneously. Its living principle is' 
like a flame proceeding from two torches held 
close together, and vanishing as soon as they are 
separated. : Hence I have called it a fraternal 
harmony of the two halves of the body. 

In considering the different looks of animals, it 
is fit to remark that the ^ost unpleasant appear* 
ance is given to those who are hurtful or incon- 
venient to man, and the- most comely to those 
who arc destined to live in his neighbourhood, or 
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Vnder his controL The wolf has a bristled skin 
and staring eyes ; while the lamb is clothed with 
a soft fleece^ and the horse has a smooth back, 
stately neck, and flowing mane. The pigeon, and 
the cock have each considerable elegance of shape, 
and the dog seems destined for. caresses by the 
isoflness of his skin ; but the beauty of almost 
every animal is found united in our own species, 
in the male, and still more in the female form. 
The growth of animals is calculated by the revo- 
Intioiis of the earth round the sun, and is depen- 
dant, although. indirectly, on the influence of the 
rays of that luminary on this lower world. The 
animal kingdom depends for support on the vege- 
table kingdom, which dcTives'its growth and in- 
crease entirely from the sun, that sphere of mov- 
ing and living fire, which contains within itself 
attractions and repulsions of' every kind, which 
has colours of every description in its light, and 
every degree of temperature in its rays. 

If we pursue our inquiries farther, and attend 
to the final decomposition of the elementary parts 
of vegetables and animals, we shall be enabled to 
trace a chain of connexion, of which the ordinary 
spectator is seldom aware. The weight of a sub- 
stance is not annihilated because that body is 
reduced to powder ; it remains divided atnong 
each of its parts, and continues to form a portion 
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of the total we^ht of the globe. The case is the 
same in regard to electricity : it circulates from 
one body to another, where it is sometimes posi^ 
tivc, sometimes n^ative, according to the greater 
or less quantity in which it exists there relatively 
to another body. It fixes itself in metals, which 
are not merely powerful conductors^ but constant 
reservoirs for it. It affects even the muscles of 
animals, and may be traced there for some time 
after their death. This resemblance between 
electricity, metals, and muscular fibres, leads me 
to speak of some, experiments of a very singular 
description. An Italian physician, named Galvani, 
who has now been dead a. number of years, was 
the discoverer of the direct influence of the elec* 
tricity of metals on the muscles of animals after 
death, and the experiments which are now made 
very frequently in that way are consequently 
called galvanic. I have seen an experiment made 
on the body of a frog, twenty-four hours after its 
death. When the little animal was dead, it was 
cut across in two, the intestines taken out, and 
the extremity of the muscles of the thigh sepa- 
rated from the back ; the uncovered muscle was 
then wrapped entirely round with a small silver 
leaf. During all these operations, not the smallest 
sign of motion was manifested by the remains of 
the frog, although an iron knife was made use of ; 



HAEMOKIES OF MATUUJB. 



461 



bat as soon as the professor took a small plate of 
tin^ and^ after supporting one of its ends on a 
plate of silver, touched with the middle of the 
plate the end of the uncovered muscl^;^ the frag- 
ment of the frog sprung immediately on the table^ 
and continued to do so several times, as if it h^d 
been still in life. Galvani repeated these move* 
ments by raising with one hand the fragment of 
the animal in the air by the end of one of its 
feet, and applying his apparatus in the other ;— 
the separated member of the frog continued to 
move in a quick and. lively manner so long as it 
felt the touch of the tin plate, in connexion with 
the silver plate, and the ei^d of the muscles* 

The professor next showed us that two parts of 
the same metal put in contact, such as silver on 
silver, produced no effect on the frog's muscles. 
He proceeded next to make us experience, per- 
sonally, anpther effect of the harmony of two dif- 
ferent metals. We put on our tongues a piece of 
silver, or a piece of tin, without experiencing any 
sensation, but on placing these two pieces one 
above the other, so that the tongue touched them 
at their point of contact, we experienced a very 
particular taste. Besides, on putting the silver 
and tin above and below the tongue, so that they 
touched each other at the extremity, a kind of flash 
is immediately perceived^ this is an electric, shock 
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on a small scale. All metals^ on coming thus in 
contact^ produce an effect of that nature, |>rovided 
they are of distinct. species, such as copper and 
iron, and particularly if they are gold and silver. 

These experiments are generally - considered 
nothing n^re than objects of curiosity; but I 
cannot help lookii^ on them as the enti-ance to a 
large field in the domain of nature. They seem 
to justify the conclusion that the soli-lunar and 
luni-solar harmonies, of which we have hitherto 
treated, are not only diffused throughout the ele* 
mentary powers of Nature, but that their attract**^ 
ive and electric qualities are concentrated and 
deposited in the metals which are analogous to 
them, and which are not merely their conductors 
but their reservoirs. 

We may farther infer that metallic, as well as 
planetary harmonies, discover their influence on our 
sinews, when these metals are harmonized two and 
two ; and that our sinews are themselves the con- 
ductors and reservoirs of such influence, by means 
either of their own substance, or of the metallic 
particles which they contain. Since the muscles 
of animals discover, after death, a sensibility to 
the metallic harmonies of tin and silver, copper 
andiron, lead and copper, gold and silver, why* 
should we refuse to believe that they experience, 
during life, the planetary harmonies analogous to 
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these metals ? This may he called the idea of a 
remote age, but it is certain that fraternal har- 
monies exist in the influence x>f the son • and 
moon, as we have shown when treating of the 
growth of vegetable products. A portion of elec- 
tric fire appears, not only in the living principle 
of vegetables and animals, but may even be traced 
after death in their decomposition. It is in this 
way that I am disposed to account for that phos-' 
phoric and bluish light which we see at night in 
rotten wood, and in dead bodies in a dissolved 
state ; h\3X it is particularly in the sea, the scene 
of all such dissolutions^ that we observe, above 
all in hot seasons, and between the tropics, an 
infinite number of small phosphoric bodies, which 
during the night make the waves in a manner 
sparkle with light. These luminous corpuscula 
appear, even in a time of calm, to be shaken in all 
directions. Can they be the organic molecules 
which, according to BufFon, are scattered through- 
out the universe ? 

The relics and refuse of vegetables are used, as 
is well known, for the purpose of manure, and of 
rearing a new supply of the same kind of pro- 
ducts. In regard to corn, it is a settled point 
that cropping must not be long continued on the 
same spot. The country people are in the habit 
of saying that it does not in that case find a 

2 
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proper juice ; yet the field, though exhausted, is 
not barren, as is evident by its fitness to produce 
other plants. This circumstance suggests to me 
a similar observation in regard to insects. Afl;er 
any particular year has produced a great number^ 
there are generally very few in the next, although, 
judging by analogy, we should imagine that the 
multiplication of their numbers would go on with 
increased rapidity. Notwithstanding these checks 
to the increase of particular portions of the animal 
or vegetable kingdom, there seems, on the whole^ 
a progressive increase of vegetable matter. The 
covering of soil, extending over the surface of the 
earth, seems to receive from the remains of plants 
an augmentation which, though small, is not 
altogether imperceptible ; while madrepores and 
shell-fish appear, as far as we can trace the ope- 
rations of Nature under the waves of the ocean, 
to form new beds of stone, plaster, and marble, 
out of the various fragments exposed to the action 
of the water. 

The advocates of the doctrine of transmigration 
may be disposed to ascribe to the power of recol- 
lection the innate foresight of animals in regard 
to a life on which they have barely entered. 
Their instinct in regard to the future may appear, 
to those who adopt the Hindoo notion, little else 
than an experience acquired in a preceding life. 
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They may allege that it is only by supposing 
such transmigrations that we can succeed in ex-^ 
plaining those sympathies and antipathies which 
are apparent almost from the moment of birth* 
Be *this as it may, the instinct of an animal will 
be found to differ from the intellect of man much 
more in regard to the compass ef its objects^ 
than to the accuracy of its perception. It may 
be considered a pointy or a ray of that universal 
sphere of which man occupies the centre and 
God the circumference. A slight reflection of 
the light of day suffices for the labours of the 
bee in his dark hive. Man calls in, to aid hi$ 
Bocturna} labours, thfs flame of the fiery element; 
but the Author of Nature illuminates worlds and 
systems of worlds by means of suns. A bee 
makes its hexagonal cell with as much geometric 
skill as Newton, but it will never attempt a dif- 
ferent kind of figure : never will it be capable of 
imitating the screw in which shell-fish are con« 
tained| nor even the concave segment in which 
the rose offers to it its nectarine glands. Nor 
does it stand in need of such imitations ; small 
cells with six little sides being suflicient foi* the 
deposit of its honey. But a soul, such as that of 
Newton, has wants of a higher kind; it triaces 
on earth the curves described by the stars in the 
firmament; extends itself with ^em into infinite 

VOL. II. 2 H 
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9pace, ^nd is overconie odly^by the aw£il idea 
cf Him who has created the Universe. 

I return with pleasure to consider the eSbcta; 
of religious impressions on man. It is a coi;ivicT 
tion of the superintendence of a Divine Prbyi-^j. 
dence that spreads on those features^ which are^ 
jiot yet disfif^ured by passion^ the charm of inno-^ 
cence^ beneficence, justice^ and heroism* Tbis^^ 
is the source of his improvetbents in art and 
scienoe, and particularly of those 'which have 
successively subjected to his sway the most for-* 
midable of the animal creation ;--^the lordly bull» 
the stately horse> the colossal elephant If it 
sometimes allows itself to become subject to th« 
influence of feeling of a far inferior kind^ it gives 
them at least the impression of infinitude^ uni- 
versality^ and of a future existence ; ' but if it 
retains them under fits control, it enables man to 
direct his eyes steadily to that Heaven, whence 
it proceeded, and whither it hopes to return. It 
is this contest, supported as it is by such dignified 
hopes, that constitutes virtue. 

Passions may have the effect of varpng almost 
infinij(ely the looks of man, since his nature 
admits of the prevalence of almost every kind of 
impression. In a mixed ; assembly, a physiogno- 
mist may imagine that he treaces the features of 
the moat artfiil or cruel animals. Animals difer 
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ftoih man i% this respect^ in as much its each 
species may be said to possess only one kind of 
expression. It is' by the portion of our nature 
which reiserables the lower part of the crieation 
that we are led into contentions and wars ;— -it is 
by the celestial portion of our soul that we are 
brought back to peace. But whither goes this 
our better portion^ when separated from its tene* 
ment of clay ? To one of the seven orbs or seats 
of paradise^ says the Hindoo, provided its career 
in this lower world has been virtuous. 
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